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A magazine article by Tesla, published in 1893, gave the 
writer his first idea of the nature and therapeutic possibilities 
of High-frequency Currents. Tesla reported his observations 
of the stimulating and vitalizing action of these Currents in 
the cases of several of his assistants, and upon his own organism. 
Although diselaiming any belief in the therapeutie value of the 
older forms of electricity then in use (Faradism, Galvanism, 
ete.), he professed himself as fully convinced of the important 
'part that his High-frequeney Currents of High Potential were 
destined to play in the Healing Art of the future. These facts 
were not considered at the time, as of more than passing interest, 
but were brought back to the writer's memory a few years later 
in a lecture on the X-Ray at the Massachusetts Institute of 
Technology, in which the methods for the generation of High- 
frequency Currents were explained, and demonstrated by a 
small coil of the Thomson type excited by the discharge of 
a battery of Leyden Jars charged by a Ruhmkorjf Coil. There 
was at this time practically no literature on the subject, except 
a report of_Tesla's lecture before the Royal Society of Electrical 
Engineers, in 1891. 

Through the courtesy of Dr. J. B. Sutherland, at that time 
Professor of Anatomy at Boston University School of Medicine, 
the writer was given the use of his private laboratory for the 
purpose of carrying out investigations concerning Roentgen's 
newly discovered “X-Rays." His first work was done with a 
small three-inch spark coil, laboriously wound by hand, and a 
small Crookes tube obtained from Queen & Co. A few weeks? 
experience demonstrated the inadequaey of this apparatus for 
X-Ray work, and the construction of an eight-inch coil was 
under way when the above lecture was given at the Institute of 
Technology. This was the real beginning of the writer's inves- 
tigations of High-frequeney Currents, and his first “ Tesla Coil? 
was completed simultaneously with his eight-inch Ruhmkorff. 
When primary batteries were used as a source of energy he found 
that the X-Rays from the latter coil were superior to those 
obtained from “the Tesla" and the latter was temporarily dis- 
carded for X-Ray work. 

About this time the writer made the acquaintance of Mr. 
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T.B. Kinraide and witnessed at his laboratory in Jamaica Plain, 
a demonstration of X-Rays of such power as to render the 
bones of the trunk as clearly visible as those of the hand. With- 
out doubt, Mr. Kinraide was the first investigator to produce 
rays of such high power, but his methods were so expensive and 
complicated as to greatly restriet the field of their application. 
A tremendous amperage was obtained from a large bank of 
storage cells, the current being interrupted by a heavy Platinum 
Break of Mr. Kinraide's invention. A Ruhmkorff coil, rated at 
about eight inches, was thus operated, the secondary terminals 
being connected with a eondenser immersed in kerosene. This 
in turn was provided with a diseharge cireuit, consisting of a. 
Tesla-Thomson Coil Čimmersed in oil), in series with a spark- 
gap. From the secondary of the High-frequeney Coil, Mr. 
Kinraide derived the currents which he employed to excite his 
Crookes tube. Some months later he invented his well-known 
“ Kinraide Coil? which superseded his original apparatus. At 
the suggestion of Mr. Kinraide the writer modified his own outfit, 
and adapted it for use on the 104 volt, 60 eyele, alternating, 
Electric Light Current, obtaining results far beyond his expec- 
tations. The only unsatisfaetory feature of this apparatus was 
the spark-gap, which consisted of two electric light carbons 
mounted on an insulated support, and separated by a short air 
space. An air blast spark-gap, as suggested by Prof. Elihu 
Thomson inereased the steadiness and efficieney of the dis- 
charge, but greatly complicated the apparatus. At this period, 
the Knott Apparatus Company, of Boston, brought out their 
“Knott High-frequeney and X-Ray Apparatus," which was 
provided with a simple rotary spark-gap, consisting of a large 
metal disk, revolving in front of a brass ball. This device, we 
believe, was the invention of Mr. E. Cate of“the Knott Company. 
The writer's rotary gap, employed in the “ Hercules" Coil, is an 
improved and perfeeted form of Mr. Cate's device. The Knolt 
Coil, which is deseribed in an ensuing chapter, was the first 
American High-frequeney apparatus placed on the market, and 
for years was the only suecessful coil of this kind in use for 
X-Ray work. With the addition of the Knott spark-gap, the 
writer's apparatus proved very satisfactory, and was subse- 


Introduction 


This is where my story begins. The year was 1995. | was collecting coffee grinders and espresso 
machines. Occasionally | would see some intriguing-looking contraptions labeled “medical quackery“ 
or “quack medical device“. One day | saw a man demonstrating one...it was generating miniature 
lightning bolts from the end of a blown-glass electrode. I was hooked. The device was a “Violet Ray“ 
machine. | bought it for $35. Within a few years I had more than 100 of them... and although the 
new “internet" seemed to have knowledge about every topic, these weren“t mentioned anywhere. | 
decided to document a side of history that appeared to have fallen through the cracks of time. This 
was to become my niche... and from there, 28 years later, | have a museum that documents 300 
years' worth of similar forgotten technologies. 


An inspiration to start the museum was acquiring a book from my friend and mentor Jim Hardesty. 
The book was called “High Frequency Currents" by Frederick Finch Strong. As it happens, Strong 
invented the glass electrodes for the Violet Ray machines. In his book he did something peculiar — he 
mentioned how he was inspired in the early days. This was not a common practice to divert from the 
usual subject matter in a medical book... but Strong was no typical doctor. As we learned decades 
later in acquiring a personal scrapbook of his, he thought so “outside-of-the-box" that he was nearly 
ostracized from the profession for some of his eccentric beliefs. But he did something else quite 
interesting. He documented a complete history of a branch of electrotherapeutics that was only a 
decade old. It seemed unusual, but in reality he was ensuring that he, his colleagues, and even his 
competitors received credit where credit was due. The branch of high frequency currents was taking 
over the country. Had he not done this many early manufacturers and pioneers of Tesla Coils would 
have disappeared into obscurity. 


The late 1800s was a magical time. Edison's electric lamp forever changed the world. The average 
person barely grasped an understanding of this new force called “electricity". In 1891 a man named 
Nikola Tesla was lighting lamps without wires. It seemed a combination of magic, sorcery, and pure 
intrigue only heightened when Rčntgen announced a new form of ray that could photograph the 
invisible. Kids were sending wireless messages using telegraphy... the sky was the limit for human 
inventiveness and possibility. 


In as much as great innovation came from this time period, there was also a large plethora of people 
taking advantage of the lack of knowledge in these areas. By the 1920s quackery ran rampant across 
the United States. 


The people mentioned in this book were the pioneers of high frequency coils used in the medical 
field: 


Nikola Tesla and Elihu Thomson were early rival experimenters in alternating currents and high 
frequency currents. In Boston there was a lesser-known experimenter named Thomas Kinraide who 
was independently working along the same lines. He was experimenting with flat-wound high 
frequency coils which used solid insulation composed of beeswax and rosin. Like Tesla, he was 
fascinated with electrical discharge phenomena and took up photographing electricity directly onto 
photographic plates by the light of the sparks. I dreamed of finding some of these photographs after 
reading about them in a book my Samuel Howard Monell: A System Of Instruction In X Ray Methods, 
Medical Uses Of Light, Hot Air, Vibration, And High Frequency Currents. 


In 2005 | ended up finding Mr. Kinraide's home in Jamaica Plain, Massachusetts after 10 years of 
research. It wasn't so much a home as a massive 25-room mansion. While there I discovered a series 
of hidden rooms in the basement and found relics that Strong described witnessing in the 
reminiscences of his 1908 book. Not only did I find Kinraide's glass photographs of electrical sparks, I 
also found his earliest prototype high frequency coils. It was the discovery of a lifetime for a 
historian. Even more rare than the electrical artifacts were glass-plate negatives depicting the fraud 
of an infamous invention known as “The Keely Motor". In 1875 John Worrell Keely announced a new 
type of motor that ran on a mysterious force, a new form of energy that only he knew the secrets of. 
He would hold elaborate sćances to entice investors, and soon had a company worth millions of 
dollars that didn't product a single product. Kinraide was a close friend of Keely, and when the 
inventor Keely passed away unexpectedly on November 18, 1898, it was Kinraide who was left with 
the challenge of “continuing Keely's work". Kinraide found plain evidences of fraud in every Keely 
experiment, and setup the motor and various related gadgets in his laboratory to demonstrate the 
truth to Keely investors on agreement they would take their losses quietly and not expose the 
fraudulent genius. Kinraide wanted nothing to do with the scandal, and least of all to expose his 
friend and have him in a negative light post-mortem. 


In spite of being thrust into the public eye at a time when he would have preferred to continue his X- 
Ray research, Kinraide recovered from the incident and his machines were amongst the most popular 
sold at the time. Originally constructed in his home under the name “Spring Park Laboratory", 
Kinraide partnered with Swett & Lewis, one of the earliest suppliers of Crookes and X-Ray tubes in 
Boston. His machines were being made under the supervision of an electrician named Howard 
Jackson. After a year of selling his machines, Kinraide did something unprecedented in the industry: 
He lowered the price from $200 to $130. The company announced that they sold so many machines 
within the first year of mass-production that they paid for all of the expensive tooling and molds 
invested to produce them, and wanted to share this success with the profession by making the 
machines more affordable. 


Doing research on Frederick Strong proved more difficult. He never had kids, and it was seemingly 
hopeless that anything would show up. That all changed in 2014 when a personal scrapbook was 
purchased by a young man in Montana amongst a table of farm tools. He found mention of Strong on 
my website and sold it to me for $1000 firm. While I imagined Strong as being somewhat eccentric, 
the scrapbook proves it beyond a doubt. It is a terribly interesting read on many levels. 


The story of Earle Ovington is also quite unique. | learned that Earle's daughter ran a pub in Santa 
Monica, but when I reached them by phone I learned I was a year too late — that she had already 
passed away. They put me in touch with a historian that was compiling a book on Ovington — Robert 
Campbell. Bob was about to give up on a book he spent nearly a decade writing after every 
publishing company turned him down. After some encouragement from Frank and I, Bill Wysock, 
Harry Goldman, and Richard Mathias he decided to self-publish and created Reminiscences of a 
Birdman, a unique biography of a young man from MIT who worked for Edison, befriended Tesla, and 
became a well-known pilot who delivered the first airmail in the United States, as well as sending and 
receiving the first wireless messages from ground-to-plane. Earle was a natural entrepreneur, whose 
career included making Tesla Coils and X-Ray machines, importing motorcycles, pioneering aircraft 
safety measures, modular housing, and the idea for the first “airport". He worked as an assistant to 
Thomas Edison for several years. 


As collectors, we always speculated that Tesla must have met or corresponded with some of these 
people at various points in time. It wasn't until receiving documents from the Nikola Tesla Museum in 
Belgrade that we had solid proof. In addition to this we know that Tesla kept extensive files of these 
individual's patents. To my surprise, | could find no correspondences of Tesla and Thomas Stanley 
Curtis. Curtis, while only a teenage boy, wrote one of the most comprehensive texts on Tesla Coil 
construction ever compiled. He lived in New York City and sold subcomponents to hobbyists 
interested in high frequency. We can speculate that they must have known each other, but until 
evidence shows up there is no hard evidence. | include some letters from Thomas Adams (“Tad") 
Curtis who reached out to me while researching his father's work in 2007. He was writing a book with 
his brother about their Dad, but sadly | don't think it ever materialized. He was in his 80s in 2007. 


Other people to mention include Kenneth Strickfaden of Frankenstein movie fame. He worked for 
John Foster at Universal Studios with apprentice Dick Aurandt. Ken created hundreds of high voltage 
gizmos for science fiction and horror films of the 1930s-70s. He also travelled to schools and put on 
high voltage events involving arcs, sparks, and theatrics. 


Harry Goldman was friends with Ken. Harry formed the Tesla Coil Builders Association, an early 
newsletter of Tesla Coil construction techniques and articles that were published long before the 
internet. 


Bill Wysock was also inspired by Kenneth Strickfaden. Bill created commercial Tesla Coils for 50 years, 
many of which were used in Hollywood productions. His company was Tesla Technology Research. 


Another important name is Jeff Parisse. In 1996, he founded kVA Effects, a high voltage special 
effects company that uses Tesla coils to make electrical arcs for entertainment. His television 
appearances include History Channel's Modern Marvels (Mad Electricity), SiFi Science (Argon Cannon) 
and a two year run on NBC's Fear Factor where he developed the show's most popular game 
(Lightning Bridge). 


Leland I. Anderson was a lifelong Tesla historian. He began collecting and saving original Tesla 
memorabilia starting in 1943 and amassed one of the largest collections of Tesla paperwork and 
photographs in the world. 


Jim Hardesty was another important historian, collector and master craftsman. His specialties 
included antique static electric machines, crystal radios, induction coils, wireless telegraphy, and 
vacuum discharge tubes. 


I couldn't have done much of this work without encouragement from collector friends such as Frank 
Jones, Dan Cuscela, John Grizzy, Kelly McJilton, Robert Greenspan, and John Jenkins. The Tesla 
community has some real gems as well, including electrical discharge and lightning experts Bert 
Hickman and Daniel Davis... 


And last, but not least: Dave Archer. Dave was an incredible artist and friend who passed away just 
recently. He was a true legend, and created electric space art using Tesla Coils. His son Forrester is 
carrying on the tradition. His paintings are in the collections of people ranging from Buzz Aldrin to 
Hugh Hefner. 
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TESLA'S STARTLINC RESULTS IN RADIOCRAPHYAT GREAT DISTANCES 
THROUGH CONSIDERABLE THICKNESSES OF SUBSTANCE. 
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TESLA'S RADIOGRAPNS. 

We publish a welcome oddition to 
the Itoentgen ray literature. It is 
from the alvaya interesting pen of 
Nikola Teslu, and is tho first author: 
zed desoription of the experimenis 
of this thorough and conscientions 
inrentor. Mr. "Tesla gives ful] credit 
by Roenigen, 


the discovery 


and is personally. much elated over 


to 


disvoveries of bis own as his careful 


experimoats are developed. The 


Tesla radiographs we prešent show 
wonderful] regnlts under severo c0n- 
ditions. While Tesla bas heretofore 
been silent since the annomncement 
by Rosntgen, he has not been idle, 


bat has erilenily been striving for 
valuable audi tangible remilts. Fur- 
thor information from his laboratory 


svili be awaited yith interest. 


DELISIOX ON A VAN DEPOBLE 
RAILWAY PATENT. 

A interesting and. important de- 
cision las just been rendered by 
Judge Toworend, of the United 
States Cironit Court for. the district 
of Connecticut, upon the Van Deposle 
patent No. 405,443, for the_mnder- 
ranning electric. railway trolloy aya 
tem. A few monthe ago Judge 
Townsend rendered a decition sue- 
taining the validity of this patent 
upon val henriog in A suit against 
he Winehester_ Avenue. Rašlrond 
(Company. Shorty iherenfter further 
infringement mits were brought in 
(Conneetiont against the Billinga & 
Spenosr. compiny, of Hartford, and 
the Kelsoy Electric Railyay Specialty 
Company, of New. Haven. Judge 
Townsend bas just. decided. these 
suiti in favor of the Van Depoele 
patent, and granted motiona for pre+ 
liminary injunetions after fall argue 
ment on both sides. The decision je 
especinliy. important because" the 
conrt holds that the supply of essen- 
tial or oharaotetistic parts of the 
trolloy system is a contribntory in- 
fringe 


TESLA ON ROENTGEN Rays, 
(Concleded from p 

are mtich less elioient for this spec] 
object in consequenco of the ln 
throngh the glass. A popular error 
seoms (0 exist in regard to thu con. 
centration of the rays by toneai 
electrodes. bis, if umythi 
disadvantage. There are 
specifio arrangements of the disruptire 
coil and cireuto,condensers and stat 
soreens for th= bulb, on whieh [ have 
given fall partienlara on prevons 
oćeasions. 

Hasing selected the indnetion ap- 
paratus and iype of bnib, the nert 
important consideration is tha 
vaga. On this subject Tam ali 
to make known a fact with iki] 
have long beeu aequainted, 
which I have taken advantoge i 
production of vacnum jackets an 
sorts of incandescent bulbs, und vhici 
T zubsequently. found to bo of 
utmost imporlanee, not. to 

, for the production of in 
Roenigen shadows. I refer 19 
method of rarefaction by. electrical 
means to any degree desirable, far 
beyond that oktainable by mechanical 
appliances. 

Though this result can be reached 
by the use of a static machine as well 
aš ofan ordinary indnetion coil gising 
a sufičiently high potential, I have 
found that byfar the most suitahle 
apparatus, and one which seeures the 
quickest action, is u disraptive coil. 
It is best to proceed in this way: 
“The bulb is first exhausted by means 
of an ordinary yacnum pump toa 
rather high degree, though my expe- 
rienceshave shown that this js not 
absolutely necossary, aa 1 have also 
found it possible to rarefy, beginning 
from low pressure, After being 
taken down from the pump, the bulb 

i dis 


is attaohed to the termi 
raptive coil, pre 


queney of vikration, am 
following pie 
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buli: kas ihen renehod the required. projeetod through Lho glasa or alimi- 
degree Of rarefaction. The process. num wall, or do they mesely hit du 
may be bastened by repentedl heating. iuner surface md omu 
and cooling and by the employment the o 
ofa small eleotrode. It should be ing in a purely meohanical way. as 
oded lat bulba with oxtornl'eloc-_whena row of ivory bala DuEnjo 
irodes mmay bo treated in the same So far, mostof the phenomena indi. 
wiy. IE mmay bo also of interest o  cato tin ihey aro projeeted through 
stato ihat under certain conditions, the wall of tho balb, of whmteyer 
sio Tam investigating more closely, materialit may be, and I am sesking 
to prešsure of the gasina vessel may: forstill more conelusive evidence ia 
be augmented by oleotrical means. tha direotion, 

T believe that the disintegration of Tt may not Ve kuowu that eronan 
thu olectrode, which invariably takes. ordinary itroamer, breaking out sud. 
place. iš eennected with a notablo_ denly and under great prešeure from 
diminntion oftho temperature. From the. terminal or a disruplivo coil, 
fhe point on, wien the electrode gets. passes through a thick glass plate ns 
SOC the bulbisim a very good con- ihoughi tko latter were not present 
dition for produoiog. the Roemtgen  Uuguestivnably, with suol coil preše. 
iholove  Wenever tho eleotroda ures are praeticačlo whieh will pro 
je eaualy, if not kotter than the ject the pariieles in straight lines 
Blaze, it Isa sure indication that the. even under atmospherio presmre, I 

souum js not high enough, or elee_ have obtained distinct imprestions in 
that tile eleotrođe istoosmall, For. free ir, not by streamers, ns some 
very sffeclive yorking, the inside smr-_ experimonters bave done, using static 
face of he yall, where the cathode machines or induetion tolle, bat by. 
stream strikes, should appear at if actual projeetiou, the formation of. 
he glase were in a fluid state. streamorš baing absolutely prevented 

As a cooling medium I bave found _ by careful static screening. 
best Lo employ jets of cold air. By A peonliar thing about the Roent- 
his means it ja poseible to opernle gen rage is that from low frequency 
suećessfally a bulb qith a very thin. to the highest obtainablo there seems 
al), while the possnge of the raysis todeno difference in the quality of 
mot materially impeded.. the efeota pruduced, except that they 

1 may state bere that the experi« are more intenge wlien tho fraquoney 
meuler need not be deterred from is bigher whioh iš very likely dno to 
using a glass bulb, as 1 believe the the fact that in such case the maxi- 
opačity Of glase\ns wol as the trans- mum. pressures on tle cathodo aru 
parenoy of aluminum are somewhat likewisa higher. Thisjsonly possible 
exagrerated, inasmuch as I have on the asumption that the oleote on 
fowud that a very thin Alaminum the sensitive plate aro due to pro- 
sheet throwaa marked shadow, while, jected particles, or else to vibrations 
on the other band, I have obtained far beyond any frequency which we 
impreesiona through a thick glase are ablo to obinin by mens of con- 


o particles from 
tsido of Eho wall to fly of, net- 


ELECTRICAT REVIEW 


plate. 

Tho sabore method is valnable not 
onlyaša means of obtaining the high 
vica denired, but ib ia still more im 
portant, becansa the phenomena ob- 


denrer diicharges, A pomerfully ex- 
cited bulb is enveloped ina oloud of 
olet light, oxtending for more than 
a foot arcond it, but outside of this 
isible phenomenon there is no posi: 
iveovidenco of. the existonce of. 


served throw a light on the resnlts 
obtained by Lenard and Roentgen. — wares similar to those of light. On 
"Though the phenomenon of rare- the other hand, the fact that the 
faction under above conditions ad. opacity bears some proportion to the 
mita of diferent interpretationa, the density. 41 the substance  speaku 
chief interest centers on one of tem,  strovgly. /or. material streams, and 
to which Tadhere—thatis, on theaot- tho same may be said of the efteot 
nal'expulsion of the particlesthrongh discovered by. Prof, J. J, Thomson, 
the wallsof the bulb. I have lately Ibis to be hoped that all donbta will 
observed that the latter commences shortly be dispelled. 
to act properly upon tire sensitivo A valuable evidence of tho nature. 
plate only from the point when the of(the radiations and progre 
exhnustion begins to be noticeable, direction of oblainiug strong impi 
andl the efeols produced are the sions on the plate might be arrived 
strongesk when the process of ex: st by perfeoting plalex espeoinlly 
haustion is most rapid, even though sensitive lo mec] anical shock or 
the phosphoreićonce mightnotappear. impsot. "Ihere are chemioala suitable 
particularly bright. Ewidently, then, for this, sud tho devolopment in this 
the ko effeota are olosely connected, direction. may Jeud to tho abandon- 
and I am getting more and more ment of the present plato, Further 
convinced that we have to deal mith more, if we haye to deal with streama 
a stream of material particles, which of materitl partioleg, it aoema not 
atrika tha senšitive plate with great. impostib)o to: project upon tha plata 
ovelocities. Taking as a basis tho a suitable substance to inmre the 
eitimato of Lord. Kelvin on the. best chemical notion. a 
speed ot projected. particles im a WithapparntusasJ have deroribea, 
Crookes" bulb, ye orrive easily by the remarkabla improssioni on tho plato 
amployment of very high potentinla are! produced, An idea of tho in- 
ko speeds of as much ns a hundred. tensity of tho eflecte may bo gaived 
oKilometregasecond. Now, again,tho when I mention that it je onay to 
OI question arises: Are the partioles obtain ebuđoma with comparatively 
rom the gleetrodo or from + jort exponires at distanceš of many. 
dii taca gonerally, inelediog. feet, wire at emali distances and 
alan xternal. eleotrode, with thin objects, 
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seconds are praclicable. 'The_an- Hudson River Telephone Company. 


noxed print iza shadow of a copper 
wire projested at a distance of 11 
feot through u wooden cover over tho 
sensitive plate. This was the firet 
shadow taken with my. improved 
apparatus in my laboratory. A simi- 
Jar impression was obtnined through 
te body of the oxperimenter, a plate 
of glass, nearly three-sixteenthe of an 
ineh thick, u Ehieknese of wood of 
fully. two inches and through a die- 
tanco of aboni fowr feok I may 
remark, however, that when these 
improsions wero taken, myapparatns 
wasworkingimderextremelyunfuyor- 
ablo conditions, which admitted of 
so great improvemenis that I am. 
hopeful to magnify the eleots many 
times. 

The bony straoture of birds, ral 
bita and the like is shown within the 
Jeast detail, and even the hollow ot 
the bones is clearly visible, In a 
plato of a rabbit under exposure of 
din hour, mot only every detail of the 
Skeleton is visible, but likewise a 
olear ontline of the sbdominal cavity 
and the location of the lunga, 
fur and many other features.  Printe 
ofoven large birds show the feathers 
quite distinetly. 

Clear shadows of the bones of. 
human limbs are obtained. by ex- 
posures ranging from a quarter of'an 
hour to an hour, and some, plates 
have shown such an amount of del 
that it is almost im possible to believe 
that we hi th shadowa 
only. a pietura ola 
foot with a shop on it d 
every fold of the Ieather, 
stosking, ete., ie visible, 
flešh. and. bones stand ont sharply 
Through the body of the osperi. 
monter the shadows of. small battons 
and liko objectsare quicklyobtnined, 
while with an exposure offrom one to 
oneanda halfhourthe riba, shoulder- 
bones and the bones of the upper 
arm appear clearly, as is showu in 
the annexed print, Itisnow demon 
strated boyond any donbt that small 
melallic objeets or bony or chalky. 
deposita can be infallibly deteoted in 
any partof the body. 

An outline of the skull ix easily 
obtained with an expomire of 20 ta 
40 minutes, In one instanes an ox- 
posiro 0140 minulea 
only.the outline, 


At theannual meeting of the stock. 
holders of the Hudson liver. Tele- 
phone Company, which_ywas held at 
Lhe ofice of the eompany in Albany, 
N. Y., on "Thursday, Mareh 5, the 
old bourd of directors was re.clected, 
us follows: Joseph P. Davis, New 

James Bigler, Newburgh, 

; Selden E. Marvin, Albany, 

David B. Parker, Randolph, 
Henry I. Storke, Anu 


E. Hudson, Boston, 
James H. Manning, Albany, N. Y.; 
D. Cady Herrick, Albany, N. Y. 
The report of the operations of the 
company for the year showsa gratify- 
ing inerense in business and in net 
profite, although ihe average rate to 
subsoribers haa been  considerably 
rednced. > Several new exehanges 
have been added and there has been a 
net gain in eubsoribera? stations of 
816 over the previons year. This is 
about 22 per cent and the gain in 
metallio oironit subsoribers has been 
41 percent. Nearly 850,000 has been 
expended from the earoings for the 
maintenance and. betterment of the 
plant, sud, notithstanding this large 
investment, the net resulis for the 
year equal nearly five per cent on the 
outstanding capital of the company. 
Ata meeting of the directors, held 
immediately after the stockholderst 
meeting, the following officers were 
reeleoted: President, Selen E. 
Marin;  vicepresident, James H. 
Manning; secretary and auditor, 
Walter B. Dutlor;. Črensurer, James 
J. Fitzsimmons; goneral manager, 
Henry E. Huwley. 
An Electric Light Company Loses 
Two Officers.. 


Stephen Powell, a lending and 
wealthy citizen of Hempstead, IL, 
was murdered within. 50 feet of kia 
bome last Saturday night. Te was 
snperinlendent of the Hempstead Gas 
sud Eleetrie Light Company, besides 
baving other important. basinesa 
interesta. Mr. Powell alvaya carried 
large sums of money in his počkets, 
und it is supposed that some one who 
knew this killed him, ns mostoftke 
money he was known to have with 
him was taken. He was struck in 
tho back of tha head with an axandi 
was found lying in the street m 
bis home, “Twoare lightewereborn= 
ing within 100 feot of where he lay. 
Qulya few days bofore this, Mayor 
Philip J. A. Harper, president of 
the. Hempstead Gas and Fleotri 
Light Company, died. 
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Dictated to: K. W.E. 


March 6, 1896. 


MR. NICOLA TESLA. 
City. 
My Dear Mr. Tesla. 


It seems that you sent a gentlemen here to solicit an 
article for the Harpers Round Table, on the Roentgen 
rays. After some demur I consented to undertake to 
write something for him, and now I want something in 
the way of illustrations. 


If you have photographs you have taken, something 
out of the common order, - not merely bones of the 
hand, but something a little more novel than that would 
be now, would you be willing to let me use them, of 
course giving due credit for them in the article. If you 
have anything of the sort would you kindly send me three 
or four or about 1/2 a dozen, from which I can select? 


Very truly yours. 


Wm.A. Anthony. 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 13, 1896. 


MR. NICOLA TESLA. 
New York City. 


My Dear Mr. Tesla. 


Thank you for your kind offer to help me out with cuts 
for the Roentgen Ray article. | hardly know how to 
describe what I would like. 


I suppose that you might have a number of 
photographs that you have taken by way of experiment, 
any of which would be interesting. 


The Round Table people wanted something out of the 
ordinary line, that had not been published elsewhere. 


Almost anything would answer the purpose. 

It will be better perhaps if you can give me ten or 
fifteen minutes sometime, when I could call at your 
laboratory and see what you have that you would be 


willing that I should use. 


I know how busy you are and I should not need to 
occupy much of your time. 


| agreed to have the copy of the cuts in not later than 
the 21st, and the copy of the article not later than 
Monday or Tuesday, the 23rd or 24th. 


Very truly yours. 


Wm.A. Anthony 


New York, March 16th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm.A. Anthony, 
#5 Beekman Str., 

N.Y. City. 

My dear Prof. Anthony: - 


Your letter was received in due course, but oscillators and Roentgen waves prevented me from 
replying before this. 


I shall anticipate the pleasure of seeing you here any time you choose. The most convenient time 
for me is between 3 and 4 o'clock in the afternoon, but you may suit your own convenience. 


Yours very truly, 


New York, March 20th, 1896. 
#46 & 48 E. Houston Str. 


Prof. Wm. A. Anthony, 

#5 Beekman Street, 

N.Y. City. 

Dear Professor Anthony: - 


I am sorry it was not possible to give you the prints before this, as the weather was very bad 
yesterday. 


I forward you four prints, a rabbit, a squirrel, a case of drawing tools taken through about a half an 
inch of dense wood and some clothing, and a plate showing a vacuum tube, a round disc of 
aluminum and a square of copper of the same thickness. 


Hoping that this will do, I remain, 
Yours sincerely, 


EDWARD P. THOMPSON, M. E., 
Solicitor of Patents. 


PROF. WILLIAM A. ANTHONY, 
Electrical and Scientific Expert. 


ALFRED C. COURSEN, 
Counselor-at-Law. 


U.S. and Foreign Patents. 
Patent Suits. 

Interference Cases. 
Trademarks, Assignments, &c. 


Opinions on Patentability, Infringement 
and Practicability, &c. 


Electrical Engineering Specifications. 
Working and Patent Drawings. 
Electrical Specifications for Architects. 
Cable Address, 


"SCIENCE, New York." 


MAIN OFFICE: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts., 
near 

Post Office. 


BRANCH OFFICE: 
WASHINGTON: 
Atlantic Building, 
near Patent Office. 


ADDRESS: 
5 Beckman St., New York. 
Dictated to: K. W.E. 


March 24, 1896. 
MR. NICOLA TESLA. 
City. 


My Dear Mr. Tesla. 


I found the pictures Saturday morning and took them at 
once to Harpers. They were in ample time. What magnificent 
pictures they were. How can | show you my appreciation for 
your kindness? 


I have been thinking over the reflection from the inside of 
the glass tube. It is certain that theoretically the effect at the 
end should be uniformly distributed even though the source 
were a mathematical point. 


Let S be the source, and A' B' the tube. A A' the sensitive 
plate. S will have an image in the form of a ring of twice the 
diameter of the tube. S'S" will be two elements of that ring. 
Rays [N.T. -2-] [illegible] [N.T. -3-] 


l[n] other words the question is, will the rays start from the 
end of the tube in a vacuum as in air. Another sensitive plate 
might be placed at b. 


The vacuum tube might be surrounded with copper down 
to the supplementary tube. 


Very truly yours. 
Wm. A. Anthony 


ADDRESS: 
S Beckman 86, New Vork. 


Dictated lo K. m oR 


EDWARD P. THOMPSON, M. E., 


Solicitor of Patents, 


PROF. WILLIAM A. ANTHONY, 


Elootrical and Solentific Expert. 


ALFRED C. GOURSEN, 


Counselor-at-Luw. 
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RONTGEN RAYS. 


BY WILLIAM A. ANTLONY. 


Josie kyo months sinee the public vas startied 
"by the announcemeni that Rintgon cf Bavaria had dis. 
covered thut electric disehargos in cortain vasnnm tubes, 
that ia, tnhes from wlloh ihe air bas been oxhausiod, gave 
onb raže that womld pass through wood, card-honxd, žlesh, 
nad numerous other snbslances opaque to light—tbat is, 
through vhieh Bghb wonld not pass, and wonld then afibot 
dho genaitivo plates used in phorograpbing; making is pos- 
siblo to show npon the plates the gutlines of objeots sniire- 
1y hidden from sho eya. 

Erobably wkat most arousod the interost of the publio 
was the fach that when a straeture, like the hand, was 
inierposed iu the path of these rage, the honca would 
cast 4 deep shadow, while the shadow čast by the Hesh was 
very falnt. It was thns pomible to photograph the bones 
of the living body, aud, of course, to show the presence. of 
foreign substances or sbuozmal growths. 

Wiigt has excited most surprise, porhups,is the vet that 
these rays pass though bodies thah are generally eonsid_ 
ered opacne, for it seems to those nob familia with the 
Knote and domonstrations of solenes amuost surprising thing: 
that any rays should go through wood planks or sheet of 
motel or livtug flesh or brick walls But is it really any 
more wonderful than that rays of light shvuld go throngh 
glass or quariz or diemond or water$ We are fumilint 
with this last fot, becanso we can “seo througli? these 
substances. We know tbat glass does nat shub onb light, 
because m6 oan sce the gpaco bepond it ilimninated. But 
swe have no sense that telle us of the preseneo 07 tlo Ki 
gen rays. We must resorh to sho phetogenplie plate orilo 
Huoreseenl sorcen (lo be desoribod farčher on), to show their 
presence, and for all information ua to theie behavior. Tlo 
Photographie plate is aficeted, while ovr eyes are not, and 
we are onliged to let sul plates take tho place of ou eyes, 
ud receive impregsions Wliich we can aerwards interpret. 


6. h—vam APPANATOS USKO IB MAKIKU KUSIGEN DADIOGRAVNIJ, 


Bat vrhat are “rays! Wien we stand in front ofa iro 
of glowlug coals we feel tho warmtb, and onr eyos tell us 
of the ligbh. dan heat are said to zađiate Tvom iho 
glowing conle, aud both light and beat procesd in straight 
Tiuos, These sralght paths followed by rađintivns we have 

draga. “Vhese rayaare guiveriug motions in ameđinm 

swe call sho othor, and which we believe extends 

Ulrouglall space aud porvadđes all bodies. They are waves, 

having the ohavactor of waves on ihe water, which we can 
sec, and somnd waves in ain, which we know exist. 

These other wayosthoso Shas advot the epe and those 
which (lo not, diler kom each other, as «ll waye motions 
differ, in tho distance from grove to ware, or what is the 
samo, in the freguenex of the vibratory motious. As an 
example, compare (ire long oce sell Uhust cemec dundo 
ing upon the beaoh nt intervala of several secnnda wiHh Khe 
frequent swrush, swasl, swush of the ledo ripples on the 
shora of a fish-pond, or the vihratious ihat can be elo as 
a tremor of the whole obaroh when the deep bass pipes of 
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the great organ are 
somided with the sharp 
shrill tones of the high 
treble pipe. 

Tlierv are moans o? 
measuring dho dje 
taneoe from wave to 
waye of the difioront 
rays in the eblc, and 
tho regie is askinnd- 
ing. The frequenoy 
something of which it 
io impossible to form 
any eoception, Ahont 
#0 miliona of millions 
per aveond ds tlo Jow- 
es, md about 1000 
milliona of millions the 
highest frogmenoy. Of 
these, ćhose only which 
Je nekyeen 400 and 260 milions of miliens per second 
excito vision. In other words, the čihor waves break 
ing upon the oplio ziorvo must come at kle rate of at least 
405 millions of millions per seeond before that nerve will 
Garry any impression tu the bralu—beloro wo can “seo? 

kom, Why raya of these frequencies only should alicet 
dicoge we do nol know, We only know that tbe strncinre 
of sho ure is anel. that ho osher rays are powerlegs t0 pro- 
duoo vičion. > Neither dlo we iruow why tie Joweftequeney 
rays will go through hard rubber and will not go throngh 
glasn. We only laow ikis a fel, 

AT these cthor tays mng produce bent. "The higl-fte- 
queney rays aflket the photographic sensitive plate, and 
so produce another offeet that is of especinl interest in 
coimootion with iho study of the Rintgen raja: Tliey have 
dhe power of exclting u peculiar luminosity, ov light, in cer- 
alu sulistanoea, vrhich sre for thakreuson called luoresceni, 

Elacbricdl dlsehargos in vacanim tubes bave long. been 
Khowu us sources of radiations which produce heat and af 
foet tiho ove. Iovery student of physics knows the experie 
inent with. šue aurora tubo, which, hen exhansted by a 
good uir-primp ud conuveted to a Holiz machino or indno- 
tion coil, is seeu (iiled with a pale liglu kaving somušhing 
ihe appeurauce of ihe strvamens of ho Aurora Borealis, 

Profeasor Crookes, hy obtaining a vasčly bele vuenum, 
obtainod in these tubca some new and very iuteresting 
Plenauiona, AS ilo vustum bocamo better and bottor, the 
dighi within the tubes fnally disippeared, and only the 4u- 
slo of the glase was inmimated. This Professor Crooices 
explalnod upon she smpposition that the air parlicles re 
maining in the lubes are repelled ftom the negutivo ter. 
min] or “ onthodo" wishin the tube, and shoot ol! from it, 
proceediug In sheaight lines, until tliog oome into collixion 
With other particles or with the walls of the tubes, pro- 
duoing Tight wheravor the collision oeenrs, When t 
Naustion js sulicient these particles shooting out irom the 
caihode meet wiki na obstraelioms until they reneh tho 
walls of tha tube, ylioh are bombarded by the dying par- 
ticles until they sliino with a sort of plosphoreseent light, 
whilo tho whole interior of the tube iemains dark. 

"Toso oxperimonta have been ropeated again and 
for dho last eluhicen yoars in seleutife Jaboratorivo und 
locbuxo-rooms, always oxciting the greabesi interest in te 
wondoržal phenomena disolosed. But not mutil reeenily 
has it hsen known or suspeoted hut all the time thore 
proceeding from the dombarded sur/ace other says, ine- 
pallo of exeltlug vlelon, but poesessing propertics, and car 
prblo of producing ellecis even more wonderful than any 
that tho Orookes tne kad before skoyn. hat certain in- 
visible rays axlsted in the Crookos tube radiationa was 
known abont four years ago, but it remained for Professor 
dutgon 10 demonstrate the remarkarhle properlies which 
they bošsoss, Io fond that a pioco of onrd-bogrd pai 
ov one side with. harium platino eyanide was llumin 
when held_near the exoited Crookos tube, vd ihal 
palutod savfac# was ogusliy well iuminated, whekher it 
or dhe reverse side oi the card -bowd was presented lo 
ie tube. Ho further found tliat when tho whole tube waa 
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covered with black puper,so that no rays sf 
Suating the eye could emerge, the painted šerven 
was still illuminated, and furšher yot, that dho 
ihnminatiop romained visible wben a board au 
inch. ihiok, a book of a thousand pagoš, or a 
plato oč bard rubber as Interposed belvein te 
tube and gereen, 

On the contrary, he fomnd. that glass, thin 
pieces of metal, the bones of the lud, more or 
Jesu stonped tho rays, uud so cast shadows, It 
must have been a stariling imago that must Pro- 
fossor Rintgen's cyo when first he placed his 
land in the puth of the rays, and saw upon tho 
sovecu a kony skeleton hand with ouly a faint 
outline of fesh and cartilage. Io was a stort 
Jing oxperimotih io ine, after 1 bod read all tho 
aceouuls of Professor Rintgen's work, ond kem 
witat to expoct, pen I first saw tle shadow 
af any own hand upon the dinorescont soreen. 

shows the ppoaranco of such & shadow. After dom- 
onstrating in this wa the transmission powers of various 
substunećs, Professor Tišntgen tried tho elect of the rars 
upon the photographie plate, anal found it possible to fix 
dilera the inagos that he had soen upon tho fluoroseeni 
goroen- 

Yi. 1 will show how to results sre obtained. A isa 
galvanio battory, B ls a Ruhnikorš indnotion coil, C is a 
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Croakkes tube, and. D is the plate«holder containing the 
sousitivo plate. 

Trke baltery prodnooa a loy-teuslon harm less emrreni that 
ia rapidly closed aud broken at th indnotien coil, which 
traneforms iš into a high-tension onerenć cupable of pro 
ducing olectrie sparks, and giving exesedingly paiufhl if 
not fital oleetrio sloeks. > Wires convoy this high-tensiou 
Guerent from dhe coil to tho terminals oZ he Croukes tube, 
Srhers she Rčutgon ye are produced vrhenover tlo ourreno 
is turned on. Ih du: figure the plate-holdor is showu ouly 
a fow inches from the tube, here ile ofect of the rays is 
strong. 

Fig. 8 showa a goldšsh, with.al] his senles and flesh on. 
Tie dine of his apino is early visible, and zmany: of the in- 
ner organs of his body cau be slearly scen, and the skol 
don comes gu very clnarly, because the bones are more 
opadque lo these rays thtu is any otlier part of te body. 

Wig. 4 shows the wing of a pigeon, srhich is interesting, 
beeaniso while the ontline of the losh is dietinetly marked 
iho fenthers have praetinlly disappsared. The hone 
not only clede, however, bub the thinner parts are 1 
than tlo šhieker. Pig. 8 showa the leg and hesd oč the 
pion. > Aromnd tie head is is just possible io make out the 
ontline of the feathers, tha fieah da oloarly marked, sud all 
tho ones of the neek are visible. In like mauner the leg 
is interesting. 

Tho trnuspareney of 4ho flesh makes 15 possible to show 
tho presence and lovation in tho body of foreigu substances. 
Balieta, needlos, utd bits of glass hare already bovn locašol 
dy means of ROuigan ray photographs, aud aflerwards re- 
moved hy a wurgico] operation. d 

Te is ouvions that te part ofthe ego which is transparent 


ROUND TABLE 


1, 4 —WING OP A MIOKDN, KIOVIKG LE SHADING EJNROT IX OKNA. 


40 the light, and through wliieh light passes to reneh and 
afiect (he optic nerve, is nearly opuquo io ihe Routgen 
raye. Vision by. mesns of these rays wonla 4herofire bo 
impossible, oveu IF the optie nerve wero sensltivo to them. 

But suppose those rays could oxeile vision, Wlabshould 
we ses Holdinga purse betweon the oyo and u Rantgen 
1ay souree, e shonld seo tho coine within I. If a person 
slepped in the path of the ruy we should see bis bony 
skoleton. We might see something of his incornal 
organs; perhaps wo eonid seo his heart besi. A 
broken bone could Ve seen, sud the operašion of 
aotting it could be watched. Diseasod bones or 
enlatged joints could bo oxamined. Tubereles in 
ihe fangs would he visible. But theso shings 
would Ve visille oniy when thoy osme bobwećn 
he nye and tho sourco of the raykmueh as ona 
dark night objecis might be visible between you 
and a eatp lire. 

Iu daplight objects become visible by means of 
tho light which falls upon Chem and is rofiećtod 
to tle eye. This hringa onb tle dotail of ihe vis- 
ible sarčace. But the Rilntgen rays are acaregly 
€ all redovied, and even if they produced vision, 
objeets would become visiblo only as they inter 
cepted tho raye. Thog woqld not be illnminated os 
they ave lJuminated by rays of ight,and only oui- 
1inos, Lherefore, would be seen, Evon fluoreseeni 
bodies rhich appenr light mđer tl: action of ihe Rantgon 
raya nro not really luwiinsted, hut are rendlored Iuninouš 
Chat is, re made to shine by their ovrn light. Wien bodies 
opaque to Hhe 
raysaro pluved 
before this (luo- 
reseent scrvon, 
marclga sad. 
ow is seen on 
št. Bo the pho- 
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tiroly opaque lo the RGntgen rays, hence Lo shadasa of 
tiikor poršions of su objeoi will'he dcoper than of the 
diluner portiona, nd ihe shadar boeomes a shuded picture 
Ghat may give doralls of tlo surface of the objevi. A 
Rintgen ray shados of su alumlium medal may slow iko 
design stmuped upon the snrčuee. The shading oloot is 
roll skog iu (he boneg of the pigeon. 

But if there are fow substances entirely opnque to 4ho 
newly dlcovered rays, therv appear to be nono that ari 
eniively transparent, Iyen in air dhe rays uppear to bo 
zapidly absorled, so that sn exiremely powerful apparatus 
ds requirod for prodnoing elecis al any distonce. Air 
secms io bekave loward the RGnteen vaga much us fog be- 
Zuvos 40 light, and it seems unlikely that wieots can ba 
Procurod at kuy great (listanco, perhaps not more Ian ono 
hundred iset Ioni the source. 

Ti would be nash to attempi 40 prodiot the futane oF the 
Rčnigeu ray. Thousos to whieh it may be ppplied in 
suwgory have aloudy been hinted at in this article. Tho 
ivausporenoy of vrooćl nadkes i posšiVle $o inspeeo the work 
of a oerpenter, and. dorermino whether ile work hiddon 
under tle osterine dinish has been honestiy done.  itiddon 
cozpiutinonia is a desk or eahinei might berevculed. "he 
zonteuta of a posking-uox might.be aseortalnod withon 
opaning ik. Dah lo svjemile mon thego rays have a very 
Stoat interogt, What are they? Are (hey vihtating mave- 
ments transmittwil in wayes, like ligls? Are tley porticles 
shot off fiom sho Croukes tube and flying with enoumous 
velocity!  Thego are questions io e answored. 

Wnen you stand ku front of a Orookes tube in notion 
zhoso fiping_ particles ure streaming throngh your lody, 
slopping noć at all at yonr closhiug, and bardiy an ali 
oheeked hy ho ilesh, nor Whdllystopperl een by the bong. 
A hurdewood. board held between pon and he tubo is 
no prolevtion. 'Vhe streams pss ihrough it amohocker, 
Shicess of metal oven (lo not wbolly step ihem. The won. 
der of it all is that for nearly bensy yours exporimenlet 
sili: the Crookos tile bave been pleood throngh and 
through by čhese sabilo straams and bave never known it; 
Do they prodtuec any elčect us ihoy puse throngli the body 
Can (hey cune or curo disease? 

It has been proved that thoy pos quite'fieely through 
the hunga, but if tubercules are present Ehoy stop tha rays, 
IMiglis noi ihe loneh of tho flowing stream« dissipato ih6 
suborenlosis growth and restore health? Questions liko 
dese aro coming up for solution, und oxporimonsers are 
sesking thu answora, The study of the Rintgen ray haa 
just bognu. Whab waoy not tlie next fovw months bring rtl! 


AN “OLD-FIELD" SCHOOL-GIRL.“ 


DY MARION HARLAND, 


OTAPTEE IV. 


FJVHE Togga lived ou u funny little piceo of land wedged 

in botiveen fo of the Greeulield farms, Tie house 
as a cabin of bwo rooms, with a stone elinmey bnili on 
the ontaide, bat the Fogga boastvd (lat fifty-three uhildevu 
bad been born and bsonght mp iu i. How thoy lived was 
a partial mystery to she neighborhood. They misod corn 
andl potatoes and little else in tho gromna enelosed by a 
“worm fenoo,? builć it was moro ihun suspootod, of rails 
stolen, a few ab a iirae, from the Greenfiold feness, An goro 
of woodland behiud the house was supposed to fumisl 
dhe wllh fuel,and there wera always pigs and chiokens 
ruuning wild, with u dozen or so ohildron,in the road and 
ftelds, 

Lhoy wer “poor white folke"in a county whero nearly 
overybody was respoetablo and wellto-do. No member o? 
Vie Žumily was over convieted of an offenog thut tool him. 
into tlo eouwrte, They might be snspucted ofstealing ehick- 
ona, pigs, and wood, and even ofrobling a amoke-houseoncg 
dna bilo, but nothing was over proved against them. Nov 

* Bogun in Ildnrza's Kova anis No. 5 


onc učthem, so furas wog known, had ever b 
and not ono had over grvyvu rich or vonlly ree peotalie, 

As (he Grigsby children, nedt aud trim, luuch baga ana 
books in hand, passed ile Pogg cabin on sho Mowday nioru- 
ing thu sehogi opened, bwo mei end four ohildren were fu 
and about the yard, Mrs, Pogg, he mistress of the honao, 
stood on the porob, ho nareiod daughnex, with two dirty 
babies holding: to her slet, lewned nsroinst u onsner of the 
Ehimnoy; a barefvot boy was ehoppiuyg sticks upon u log, 
a emaller boy tryiug to gribd his knifo npon a grindstone, 
All stopped what they were doing to slavo at the sisters 
and biother, nd the older matron bailed tlom in o codrse 
voied inore like a man's Shan g waman's, 

“ Got" U sehool, nin't you" 

Deo nodded wilhoot halting; Bea vyalked strnight on- 
svatd, her olin level, her white sum-bonnet hiding liče kavu, 
To duet horror and displeasare Pleu Sloppod, and ruplicd po: 
Titely over iho tumble-down fence: 

“Gdood-morning, Mrs. Pogg! 1 hope you are all well to- 


im prison, 


Tolerable, thank God!" ea the old womau,ehunging 
her tone iuto a sunfiling whine. “Alu you too san fo 
sehool? "The teaehor'aiy goue by yet/ 

“We like to be in good time," rejoined_Fleg, afbbly, 
*Aror't your boys going 1? 

“No, bless yod, honey, Major Duneozs) wob 1e5 ihem 
0 dn on the beuny, ai" poro folka ain't gab no tnoney: to 
Var leueherg gih. Ah well Ti Almighty,He knows! 
“The umy leucber' reol spny, aim he # 

“ Plea Grigaby !* called Bea, over ber shonlder, 

E nlong or PLI teli ma when I go homo" 

Flea uolicod hor as listle ns she noticed Mis, Fogg's 1o- 
mark on sho new teachers sprynega. She had an ideg, and 
as in a hrrry to airit. “ Major Daneomhe she ropeaked. 
“Cord he 15 che ohildton in fres if he liked #" 

“Cortnly, honey! Ho has tro faw' vrord iu all (lo eoun- 
ty. Nobody dar' say kis souPs his own loss he lots “em, 
“Lord! how long? how long#'* 

“I am very well aoguainted with Major Duneotube)" 
rushed on Flča, with an important air “And you may bo 
sre, Mrs. Hogg, that Tll speak to him abont your grand. 
čhildren,  Goodemorning P' 

She was out of brauth when slo oveztodk hor giston. Bea 
bad walked fast purposely to make tiho others ruw,loyal 
Dos having loitered bahiud with Flen, 

“I showld iink powil be shamed of yourselt, stoppin' to 
dalje with poor while folks "long tho road," comiusnied ie 
eldex sistor, 

Flea smiled mysloriously. “I had busines gih Mra, 
Fogg 

* Buslnoss! Well, T never! 
with tlat kind, the botter." 

“Mira, Pogg is not a bad woman, Ben," said 1Hoq, serious. 
ly. “When you ask: how she is,šha always styo)' Protty 
well thanic Čod? just like Mrs. Blton in Anna Rose. 1 
think sho isa very pous persun, and it is 10% ber fanlo dat 
she is poor. | Lstopped in the porek onee when it was rain 
ing) and she talkod a grogs doal oboni the trouble slo Lud 
bad,und how much she prayed, and soon. TF1 ceald, 4 
le a benefnotor to people like tat." 

“I think somušimss von ain't gol the sense you were 
ota vitk, Fica Grigshy. “The ičea o' yon bonegačling any- 
thing or auybody#" 

Flote smile vas yob moro mysterions. In her gleo over 
her now gohome she squeezed Doo'sarn: 

“You ait and #60! IFe know—don't we, Dee#" 

a Yos, sira!" sulil Deo, stoutly. 

The prospeotivo henefaclress was slill swolling with her 
seoret when tlioy arrived at the sehool-konse, Tile boyusat 
on ono sido of the svom, tlio gela on tho other, a narrow 
aisle separating: hom. Dee dropped into a sent nenr the 
door; ile girls walked well forward and took places ulogo 
to dho aisle. Three minutes sforward tio toseber ape 
podred in tho doorway,and Major Duneombe with him. 
Whisper and shulling ceased. instanily; all oyes wero 
lixod. upon the two genllomen as thoy wont up to the top 
ot ho room turning there to face the sekool. It was all 
duite proper snd diguided,uatil tio Major, having motioned 


“Como 


The less gon have ta do 


578 


New York, March 25th, 1896. 
#46 & 48 E. Houston Str. 
Prof. Wm. A. Anthony, 
#5 Beekman Str., 
N.Y. City. 
My dear Prof. Anthony: - 


Your letter of March 24th has been duly received. | am glad were pleased with the pictures. 1 
should have stated that the distances were from 20 to 24 inches with exposures of from 5 to 15 
minutes. 


In regard to reflection by tube, glass or copper, as I told you the other day while I performed the 
experiment, the test did not seem to me anything like as conclusive as the experiment | published 
in the Electrical Review, number before last. | now see that you are right, and the field should be 
uniform at the end of the tube. The first experiment did not show that, but showed a luminous 
circle near the edge on one side. The increased effect inside of the tubular space might have been 
due, | thought, to the fact that the space outside of the tube was less acted upon. It was only later, 
after | conclusively demonstrated the reflection, that I hit upon the plan of using one and same 
plate in a number of experiments. 


Since | have demonstrated the reflection it was easy to magnify the effects upon the plate and I am 
getting some interestin[sic] results. 


I do not think that Prof. J. J. Thomson's experiment, as he published it, is conclusive. He is very 
likely working With inadequate apparatus and might not have been able to detect anything. I think, 
however, that even if he should have had an apparatus capable of producing the effect, it would 
still not be conclusive; but this would lead me too far. 


Your suggestion as to putting the plate in a separate vacuum might lead to some interesting 
revelation. | will keep it in mind, and if | can find time I will try it. 


Sincerely yours, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, Feb. 24 - 1897 


Mr. Nikola Tesla; 
Dear Sir, 


We send you a small sample screen made from our Non Phosphorescent Crystals which think is a 
great improvement in the Calcium Tungstate so much in use. We will send you a Fluoroscope (gratis) 
made from the same material if you will kindly let us know what size you prefer, as we should like you 
to give our Fluoroscopes a thorough trial. 


We do this without in any way soliciting you to give us a testimonial regarding them: other than that 
you would naturally make regarding anything you found superior for any special use. If you find our 
screens are better than most others in the market, naturally you would so refer to them and more we 
do not ask or expect. 


Trusting you will let us send you one our Fluoroscopes, We are, Very truly yours, 
Spring Park Laboratory, Mr. T. B. Kinraide 


New York, Feb. 25th, 1897. 
#46 & 48 E. Houston Str. 
Mr.T. B. Kinraid, 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


My Dear Sir: - 
Your letter of Feb. 24th has been received. 


Ilam naturally interested in every advance and am ready to acknowledge the merit of those, 
whom, in my honest opinion, it is due. But it has been my principle not to make any public 
statements for commercial use, even of my very best friends. If, however, you have any screens 
which you think are better than the old ones, kindly send me one and let me pay for it as every 
other of your customers does. Only on such condition could | possibly accept one. 


I shall be much obliged for any attention you will devote to the matter. 
Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, March 15 - 1897 


Mr. Nikola Tesla 
46 Houston St. 


Boston Mass. 
Dear Sir: 


We forward you today one of our Non Phosphorescent Fluoroscopes which we think upon trial 
you will find much superior to the Calcium Tungstate Crystals in general use as there is no 
phosphorescence to obscure or dim the images and the definition of the object is so much more clear 
and sharp. 


We appreciate your attitude when you say that you never make any public statements for commercial 
use even for your best friends. We did not expect or ask you to anything of the kind and fear we but 
poorly express ourselves if our communication was open to that interpretation. 


However, we send you the fluoroscope which you can submit to test and comparison with any others. 
We should be glad to give you as a token of our appreciation of the original work you have done: but 
if you insist on paying for it only do so after you find it is something you want. 


Very truly yours, 
Spring Park Laboratory 
Mr.T. B. Kinraide 

K 


New York, March 21rst, 1897 
#46 & 48 E. Houston Str. 
Spring Park Laboratory, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gentlemen: - 

Your favor of March 15th has been received. Your Roentgen screen has also reached me and I 
have found it satisfactory. I do not like to comment upon its merits in comparison with others and 
only wish to say that I will retain it. Kindly mail me the bill at your earliest convenience. 

In examining the screen | have noted that you have utilized some suggestions. | am not saying this 
in any critical spirit, on the contrary, | am glad you have done so and you are welcome to any 
advantage which may result to you therefrom. 


Should you have any new phosphorescent material | wish you will send me some for trial. 


Believe me to be, 
Yours very truly, 


New York, June 6th, 1897. 


#46 & 48 E. Houston Str. 
Spring Park Laboratory, 


Jamaica Plain, Mass. 


Gentlemen: - 
I have up to this moment received no bill for the fluoroscope forwarded to me some time ago. 
As | cannot possibly retain it unless you allow me to pay for it as any other customer would, | would 


beg you to forward me the bill with the least possible delay. 


I have been satisfied with its performance and, although there are at present better screens in the 
market, | am using it still. 


Yours very truly, 


The New Non-Phosphorescent Crystals, Positively SUPERIOR TO CALCIUM TUNGSTATE 
Spring Park Laboratory, 
Manufacturers of 
Scientific and Electrical Instruments, 
X-Ray Outfits 
Fine Chemicals. Calcium Tungstate Crystals all Sizes. 
Fluoroscopes, Fluorescent Screens, Photographic Screens, Crookes Tubes, 
X-Ray Photograph plate holder for Plate or Bromide Paper. 
38 SPRING PARK AVENUE, 
T. B. Kinraide, Treas. and Manager. 
Jamaica Plain, June 7 - 1897 


Mr.N. Tesla 
46 Houston St. 
New York, N.Y. 


Dear Sir 


Enclosed find bill for the fluoroscope as per your request. We are getting out a new fluoroscope, 
with detachable screen of a new and improved salt, mounted in Mahogany, and we are waiting to 
have them finished intending to send you one and allow you to choose which you would prefer to 
keep before bill you. However, the exchange can be made at any time? 


Very truly yours, 
Spring Park Laboratory 
K 


New York, Nov. 6th, 1897. 
#46 & 48 E. Houston Str. 


TO WHOM IT MAY CONCERN: 


This is to certify that Mr. B. Hiergesell has been in my employ for six years. I have found him to be 
an honest and diligent workman. 


New York, Sep. 26th, 1898. 
#46 & 48 E. Houston Str. 


Mr. E. L. Ovington, 
29 Cortlandt Str., 
New York City. 
Dear Sir: - 


| have already delivered three lectures on high potential high frequency currents, as this the 
number of all good things. 


AS | do not know anything of post mortem arrangements, I cannot supply the necessary 
information. 


Yours very truly, 


4 Newcastle Court, 
Boston, Mass. 
Mr. Nikola Tesla, 
New York City. 
Dear Sir: - 


The writer would appreciate a copy of your circular, the front page of which is reproduced in 
fac-simile in the Electrical World and Engineer of February 6, 1904. 


The writer remembers with pleasure meeting you in your old laboratory at 46 East Houstanlsic] 
Street some few years ago. 


Yours truly, 
Earle L. Ovington 


Dictated. 


E) 


The Annual Dinner of the American Institute of 
Electrical Engineers. 


The annual dinner of the American Institute of Electrical Engi- 
neers will be held in the main ball room of the Waldorf-Astoria, 
New York City, Thursday, February 11, 1904, at 7 P.M., precisely. 
The guest of honor will be Mr. Thomas Alva Edison, and it is 
expected that an opportunity will be given to meet Mr. Edison at 
an informal reception, at half-past 6. This dinner will commemorate 
the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and will 
also celebrate Mr. Edison's birthday. Upon 
this occasion will also be presented the deed 
of gift of the Edison Medal Association, 
which has raised a fund of several thou- 
sand dollars. 

The following guests have accepted invi- 

tations: Mr. Ambrose Swasey, president 
American Society of Mechanical Engineers; 
Dr. A. R. Ledoux, president American In- 
stitute of Mining Engineers; Col. Robert 
Clowry, president Western Union Telegraph 
Company; Mr. George G. Ward, vice-presi 
dent and manager Commercial Cable Com- 
pany; Mr. W. H. Baker, vice-president 
Postal Telegraph Cable Company; Mr. 
John Fritz, founder Bethlehem Steel & Iron 
Works; Mr. W. H. Fletcher, president En- 
gineers' Club; Mr. A. B. Chandler, presi- 
dent Postal Telegraph-Cable Company. 

Autographed souvenir menus have been 
prepared containing a colored photogravure 
of Mr, Edison and two original poems pre: 
pared by Mr. R. R. Bowker. The exercises 
will be as follows:  Salutatory address by 
President B. J. Arnold; presentation of the 
medal fund and deed of gift by Mr. Samuel 
Insull, chairman of the Edison Medal As- 
sociation; acceptance of same on behalf of 
the Institute by Dr. A. E. Kennelly, of Har- 
vard University, past president; address on 
behalf of the colleges and universities by 
Prof. Cyrus F. Brackett, of Princeton Uni 
versity; address on behalf of the Associ: 
tion of Edison Illuminating Companies by 
President J. B. MeCall; address on behalf 
of the National Electric Light Association 
by President Charles 1. Edgar. 

Mr. Edison has flatly declined to speak, 
but in response to the toast in his honor has 

ugreed to send from the table a telegrapi 

cknowledgment. It is a great many years 

since he used the key. He will use one of 
the original quad sets built by him for, and 
loaned by the Westem Union Telegraph 
Company. The message will be received in 
the banquet hall on a Postal quad of latest 
date by President A. B. Chandler, of the 
Postal Telegraph Cable Company, and will 
then be read to the audience. These ar- 
rangements are in the hands of Mr. €. P. 
Bruch, assistant general manager of the Postal system, 
Barclay, chief engineer of the Western Union system. 
special cable messages and telegrams will also be received at the 
same time 

“The seating arrangements provide for the accommodation of eight 
persons at each table. Orders for seats should be sent in at 
once and should be accompanicd by cash or check, payable to 
Mr. Ralph W. Pope, secretary. Price of tickets, without wine. 
Gentlemen, $7; ladies, $5; admission to galleries, $1. In order to 
secure accommodation, responses should reach Mr. Pope not later 
than February 9, 1904, 95 Liberty Street, New York. Mr. Arthur 
Williams, chairman of the committe on decorations, has made clab 
orate preparations for ornamenting and illuminating the ball room. 
and the effect will be very pretty and appropriate. 


ind Mr. J. C. 
A number of 


ELECTRICAL WORLD av ENGINEER. 
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Vor. XLII, No. 6. 


A Striking Tesla_Manifesto. 

We reproduce herewith in slightly reduced fac-simile the first page 
of a four-page cirenlar which has been issmed this week by Mr 
Nikola Tesla in a large square envelope bearing a large red wax 
seal with the initials, “N.T." At the back of the page which we 
reprođuce is given a list of 03 patents issued in this country to Mr. 
Tesla. The fourth page is blank. The third page has a litle vignette 
of Niagara Falls and is devoted to quotations from various utter- 
ances of Mr. Tesla. The first of these is from his lecture delivered 
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čke: 


Ma 


SLA TOWER, WARDENCLIFFE, LONG ISLAXD. 


in ušo before tbe Franklin Institute and the National Electric 
Light Association, as to transmission of intelligible signals and 
power to any distance without the use of wires. The second quota- 
tion is from his article on the problem of increasing human energy, 
which appeared in the Century Magazine in June, 1900, dealing with 
he same subject. - The third item quotes from his patents, 
nd 649621, dealing with the transmission of electrical 
iny quantity to any distance, with transmitting and receiv- 
ing apparatus movable as in ships or balloons. The cireular is an 
extremely interesting one. It is most sumptuously got up on vellum 
paper and altogether constitutes a manifest worthy of the original 
genius issuing it. It is to be gathered from the cireular that Mr. 
Tesla proposes to enter the field of consulting engineership, in which 
he already has enjoyed an extensive connection here and abroad. 


“In connection with cis and. the 
* + * transmission of energy over a single conductor, 
9+ | would say a few words on a subject wbich 
constantly fills my: thoughts, and which concerns the 
welfare of all. I mean iismission of intelligible 
signals or, perbap to any distance without 
the use of wires. 1am hecoming daily more convinced 
of the praclicability of ihe scheme; and though 1 know 
full well that the great majority of scientific men will 
not believe that such results can be praclically and im- 
mediately realized, yet 1 think that ali consider the 
developments in recent jears by numler of workers 
to have been such as to encourage ihought and experi- 
ment in this direction. My conviction has grown so 
strong that 1 no longer look upon this plan of energy 
or intelligence transmission as a mere theoretical possi 
bility, but as a serious problem in electrical engineering, 
which must be carried out some day. ** * in fact, 
what isthere against the carrying out of such a scheme) 
We now know that electric vibration may be transmitted 
through a single conduetor. Why, then, not try to 
avail ourselves of the carih for this purpose? + * + 
Theoreticatly, it could not require a great amount of. 
energy to produce a disturbance perceptible at great 
distance, or_even all over the surface of the globe. | 
think that, beyond. doubt, it is possible (o operate 
člectrical devices in a city, through the ground or 
pipe system, by. resonance from an electrical oscilator 
Tocated at a central point. But the practical solution 
of this problem woukl. be of _incomparahly smaller 
benefit to man than the realiz: Pole 
transmitting intelligence or, perhaps power, to any dis- 
tance through the de environing medium. Proper 
apparatus must first be produced, by means of which 
he problem can be attacked, and 1 have devoted much 
hought to this subject. 1 am firmly convinced that it 
one, and hope that we shall live to see it 


sonan 


even pi 


Electrical effects of any desired character and of 
intensities undreamed of before are now easily producible 
by perfected apparatus of this kind + 1 have 
produced eleciical dišcharges,the actual palh of which, 
from end to end, was probably more than one hun. 
dred feet long; but it would not be. dificult to reach 
lengihs one hundred times a5 greal. 1 have produced 
člectical movements occurring at the rale of approx. 
imalely one hundred thousand horse-power, but rates 
ol one, five, or ten million horse-power are easily 
praclicahle. In these experiments effects were devel- 
oped incomparably greater than any ever produced 
by human agencies, and yet these results are butan 
etmbryo of what is to be. That communication with- 
out wiresto any point of the globe is practicable with 
suh apparatus would need no  demonstration, but 
through a discovery I made 1 obtained absolute 


sarik has replid. In place Of an echo | have obtained 


UNITED STATES PATENTS GRANTED TO NIKOLA TESLA 


334823 
335,786 
335,787 
336,961 
336,962 
350,704 
359.748 
381,968 


381,969. 


390,820 
396,121 
401,520 
405,858. 
405,859 
406,968. 
416,192 
416,193 
416,194 
416,195. 
417,794 


447,920 
454622 
455,067. 
455,068 
455,069 
459,772. 
462,418 
464,666 


487,796 
511,559 
511,560 
51915 


514,972 
514.973 
517,900 
524,426 
555,190 
568,176 
568,177. 
568,178 
568,179 
568,180. 
577,670 
577,674 
583,953 
593,138 


609.250 
609251 
611,719 
613,735 
613,809 
645,576 
649,624 
11,865 
685,012 
685,953 
685,954. 
685,955 
685,956 
685,957. 
685,958. 
188. 


Excerpts from Leland Anderson Collection on Nikola Tesla 
Detre Library and Archives, Senator John Heinz History Center 


OVINGTON MANUFACTURING COMPANY 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELECTRO-THERAPELUTIC 
APPARATUS 


TELEPHONE CONNECTION 


April 12th, 1906. 

Mr. Nikola Tesla, Waldorf Astoria, 
New York. 

WHOLE TESLE 

Dear Sir:- 


The writer has learned that you contemplate putting on the market, shortly high frequency 
apparatus for X-Ray and therapeutic purposes. We make a specialty of High Frequency machines, 
and write to ask whether you would be open to a proposition whereby our Company should 
undertake the selling, or perhaps the selling and manufacture, of your machine. The writer had the 
pleasure of meeting you some years ago at your laboratory, #46 East Houston Street, and he 
should like to have the pleasure of renewing the acquaintance. If you are in the neighborhood of 
the Metropolitan Building, | should be glad to see you at any time, or if you will make an 
appointment with me, | shall be pleased to call upon you. 


Yours very truly, 
OVINGTON MANUFACTURING COMPANY. 


ELO-N. 
Earle L. Ovington, President 


Copy. 


TESLALABORATORY, 
Wardenclyffe, Long Island, N. Y. 
April 23, 1906. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, N. Y. 


Gentlemen: - 


Your letter of April 12" addressed to Mr. Nikola Tesla was duly received, but he was unable to 
reply as he had been afflicted with a bad cold since sometime. 


He instructs me to write you that he would be very interested to receive a definite 
propositions from you. Will you not be kind enough to send him also copies of your catalogue 
illustrating the articles you manufacture and copies of your patent specifications covering the 
same, to his above address. 


Yours very truly, 


130 W 84 St 
New York 
Mar 25, 1910. 


Mr. Nikola Tesla, 
Waldorf Astoria, 
NY. 
Dear Sir: - 

Ilam going to Boston where | am equipping a small laboratory to carry on some research 
work. As | leave in a few days I write to ask if you will make an appointment with me to discuss a 
certain matter before I go. | have phoned several times but you have been out. 

You may perhaps have heard of my lectures on high frequency at various electric shows. 


Looking forward to meeting you with great pleasure, | am, 


Very truly yours, 
Earle L. Ovington 


165 Broadway, New York, 
March 26", 1910. 


Earle L. Ovington, Esq., 
130 W. 84" St., 
New York, N. Y. 
Dear Sir: 
Replying to your favor of March 25'" just received, | wish to say that | will be glad to see you 
at your convenience, if you will call at this office. Your telephone messages have been transmitted 


to me but | was unable to call you up for want of time. 


Yours very truly, 


FREDERICK F. STRONG, M.D., 
ELECTRO-THERAPEUTICS, 
AND PATHOLOGICAL EXAMINATIONS. 
BOSTON, MASS. 


176 Huntington Ave. Sept 27.1898. 


Mr Nikola Tesla, - 
New York City. 


My Dear Sir,- 


I trust you will pardon the liberty I take in writing to you, but | am very anxious to have your 
opinion in regard to certain matters. For the past three years I have been engaged in a clinical 
study of the Tesla High-frequency currents in their application to the treatment of disease. Apostoli 
and D'Arsonval have done some work in this line with very remarkable results, especially in 
rheumatic conditions. Their current was derived from a Tesla coil excited by the discharge of a 
static machine with suitable condensers. They employed a current capable of giving a spark of from 
1to 2 cm in air. My researches have differed, in that I have employed an apparatus of my own 
design, consisting of a large transformer, condenser in oil, and Tesla coil, the spark gap being a 
revolving metal plate studded with wings which move past a stationary ball. | employ a 104 v alt 
incandescent current, and obtain a spark about 6 in long from my Tesla coil. 


I have recently seen a machine of a novel character, and have made one like it. It is the best “X-Ray 
machine" | ever say, and I am anxious to know whether it would have a similar therapeutic effect 
to the machine that | have been using. A patent has been applied for on the apparatus, and I 
should be glad to have your opinion as to whether there is anything patentable about it. It consists 
of a small spark coil wound with a pound or two of No 20 wire: this is in two sections: the extreme 
ends of the sections are connected directly to the 110 v direct incandescent current, while the two 
inner ends of the sections are attached to an Interrupting device consisting of an eccentric iron disc 
which is made to revolve by the magnetism of the core of the coil. This disc bears two studs which 
come in contact with a short bar, which, when at rest, is held in contact with a post provided with a 
platinum terminal. This contact is broken every time a stud hits the end of the bar. The coil ends 
are connected, one to the spring bar, and one to the post. The current is broken in such a manner 
that the iron disc revolves rapidly on the principal of a simple motor. A mica condenser is 
connected around the break to absorb the current generated by the self-induction of the coil. This 
condenser is provided with a discharging circuit consisting of a Tesla primary formed by 5 layers of 
copper foil 1 inch in width: the coil being 1 foot in diameter. A spark gap is included in the circuit 
consisting of two copper plates a short distance apart. 


The Tesla secondary consists of a disc 1 foot in diam, and a quarter of an inch thick, and is formed 
of a pound of no.36 wound and embedded in paraffin. The spark coil draws half an ampere and the 
Tesla coil gives sparks six inches long. To me the idea was entirely new, and I should be glad to 
know if it is patentable. The current in the Tesla coil is uni-directional, and the sparks are 
synchronous with the breaks of the spark coil circuit. The current is harmless: one can draw six 
inch sparks from the positive pole without injury, while scarcely any spark can be drawn from the 
negative terminal. The makers claim that it gives an oscillating high-frequency current, but it 


seems to me that the frequency is the same as the number of breaks in the spark coil circuit. 
Passing the hand in front of a Crookes tube excited by the machine gives a succession of images, as 
is the case with an ordinary Rhumkorff, and this suggests to me that the frequency is low. Will you 
kindly give me your opinion on the following points. 


What has been your experience in regard to the curative power of high-frequency currents? 
What are the requirements of such a current, in order to be of value medically? 


Would the above-described machine give therapeutic results similar to those given by an 
alternating machine, such as the one I have described as having use for medical purposes? 


If the apparatus just described a true high-frequency coll, or am I right in supposing the frequency 
to be low? (the voltage of the current used to charge the condenser is only 3000) 


If you can find time to answer these questions you will confer a great favor upon me, and aid me 
greatly in my researches. | trust | may have the honor of meeting you personally at some future 
time. Trusting that you will pardon me for my freedom in asking for Information and trusting that I 
may hear from you soon, I remain 


Very respectfully, 
Frederick F. Strong 
#176 Huntington Ave Boston 
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New York, Oct. 4', 1898. 
#46 & 48 E. Houston Str. 


Mr. Frederick F. Strong, M. D., 
176 Huntington Ave., 
Boston, Mass. 


Dear Sir: - 
Your favor of Sep. 27" has been duly received and contents noted. 


I do not see any patentable feature in the arrangement shown in your sketch. There is a self- 
induction coil provided to charge a condenser, and the later discharges through the primary of an 
induction coil, a scheme which is now well known. As to the mechanical details of the break, they 
are likewise not novel. 


The coil would be very much improved by doing away with the spark gap, in which there is 
necessarily a certain amount of energy consumed. 


I cannot give you any idea of frequency, as I do not know the capacity of the condenser and 
the self-induction of the primary coil, through which it discharges. It might be from, say, twenty to 
two or three hundred thousand per second. What you see there when moving the hand in the 
light of a vacuum tube, are the fundamental interruptions of the break, but each of these may 
again consist of a great number of superimposed and quick vibrations. It is evident, however, that 
since there is a spark gap in the path of the condenser current, these vibrations die out very quickly 
and their effect is very small. 


Although I have experimented a great deal with high frequency currents, I could tell you little as 
to their effect upon the body from the standpoint of a physician. In a paper which I have 
forwarded to the recent meeting of the Electro-Therapeutic Society | have dwelt on the subject, 
and you might find in what I have said one or two items of interest. 


The currents obtained from the machine you to are very sudden, and I should say that they 
would be less suitable for certain electro-therapeutic uses than a machine giving sinusoidal 
currents; at least, it is generally believed the latter currents are preferred for medical purposes. | 
do not know exactly how that idea originated, but I think it is very likely that it followed from the 
observation early made, that a greater number of energy can be passed through the body of a 
patient when the currents are harmonically varying than when they are sudden. 


In connection with the subject it may interest you to know that | am just bringing out 
instruments of a greatly improved design which will, in all probability, filla much needed want. | 
hope that soon you will be able to procure such an instrument, if you so desire, and I have no 
doubt that you will be satisfied with its performance. 


Yours very truly, 


The Electrical Engineer. 
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High Frequency Oscillatorsfor Electro-therapeutic 
and Other Purposes.' 
DY NIKOLA TESLA 

SOME theoretical postibilitics ofered by curroms of very 
high irequeney and observations which 1 cesually made 
while porsuing experiments with alternating currents, as well 
as the stimulating infuence of the work of Hertz and of views 
boldiy put iorth by Oliver Lodge, determined me some time 
during 1559 to enter a systematic investigation oi high fre- 
tueney. phenomena, and the results soon reached were such as 
tu justily jurther efforts towards providing the laboratory with 
€ mesna for carrying on lhe research in this particular 
eld, which has proved itsell so fruitful since. As a consequence 
akternators of special design were constructed and various ar- 
rangements for converting ordinary into high frequency cur- 
rents perfected, both of which were duly described and are now 

—1 assume—familiar. 

One of the early observed and remarkable jeatures of the 
high ireguency currents, and one which was chiefy of interest 
že the pbysician, was their apparent harmlessness witch made 
it possible to pass relatively great amounts of clectrical energy 
through the body of a person without causing pain or serious 
diseomfort. This peculiarity which, together with other mostiy 
uninoked-for properties of ihese currents 1 had the honor tv 
bring to the attention of scientific.men first in an amticle in a 
technienl journal in February, 1891, and in subsequent contri- 
butions to scientific societies, made it at once evident, that these 
currents would lend themselves particulariy to clectro-thera- 
mentic. uses A 

With regaru to the electrical actions in general, and by ar 
slogy, it was reasonable to infer that the physiological effects. 
however complex, might be resolved in three classes. First the 
statical, that is, such as are chiefy dependent on the magnitude 
of electrical potential; second, the Gynamical, that is, those 
principally dependent on the quality of electrical movement or 
current's strength through the body, and third, eđecis of a 
distinct nature due to electrical waves or oscillations, that is, 
impulses in which the eleetrical energy is akernately passing 
in more or less rapid succession through the static and dynamic 
iorms. 

Most generally in practice these different actions are co- 
existent, but by a suitable selection of apparatus and observance 
of conditions the experimenter may make one or other of these 
effects predominate. Thus he may pass through the body, or 
any part of the same, currents of comparatively large volume 
under a small. electrical pressure, or he may subject the body 
to a high electrical pressure while the current is negligibly 
small, or he may put the patient under the infwence of elec- 
trieal waves iransmitted, il desired, nt considerable distance 
through space, đ 

While it remained for the physician to investigate the specific 
actions on the organism and indicate proper methods ol treat- 
ment, the various ways of applying these currents to the body 
of a patient suggested themselves readily to the clectricšan. 

As one cannot be too clear in deseribing a subject, a dia- 
grammatic illustration of the several modes of connecting the 
Cireuits which I will enumerate, though obvious for the m 
jority, is deemed of advantage, 

The rst and simplest method of applying the currents was 
to connect the body of the patient to two points of the gene- 
rator, be it a dynamo or induetion coil. Fig. 1 is intended to 
illustrate this case. The alternator G may be one giving irom 
five to ten thousand complete vibrations per second, this number 
being still within the limit of praeticability. The clectromotive 
force—as measured by a hot wire instrument—may be from ffty 
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to one hundred vults. "To enable strong currents to be passed 


through the tissues, the terminals T T, which serve to establish 
contact with the patient's body should, of course, be oi large 
areu, and covered with cloth saturated with a solution of elec- 
trolste harmless to the skin, or else the contacts are mađe by 
immersion. The regulation of the currents is best effected by 
means of an _insulating trough A provided with two metal 
terminals T* T“ of considerabie suriace, one oi which, at least 
should be movable.- The trough is filed with water, and an, 
electrolytic solution is added to the same, until a degree oi con« 
ductišity is obtained snitable for the esperiments. 

When it is desired to use small currents of high tension, a 
secondary coil is resorted to, as illustrated in Fig. 2. I kave 

und it from the owset convenient to make a departure irom 
the ordinary ways of winding the coils with a  considerable 
number of small turns. For many reasons the physician will 
find št better to provide a large hoop H of not less than, say 
three jeet in diameter and preferably more, and to wind upon 
ita few turns nl stomt cable P. The secondary cnil S is casily 
prepared hy taking two wanden hnops hh and ja 
with stil cardboard. One single layer 
and not too thin at that. will be generaliy sui 
of turns necessary for the psrticular use for which the coil is 
intended being casily astertained by a lew trials. Two plates 
of Jarge suržace, [orming an adjustable condenser, niay be used 
for the purpose oi synehronizing the secondary with the prima 
circuit, but this is generally not necessary. In this mamier a 


Pg 
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ind one which cannot be easily injured. 
be found in the perlect 
regulation which is eKected merely by altering the distance 
between the primary and secondary, for which adjustment pro- 
vision should be made, and, furthermore, in the occurrence of 
harmonics which are more pronounced in such large coils of 
thick wire, situated at some distance from the primary. 

The precetling arrangements may alrn he used with alternat- 
ing or iuterruptedl veenliar 
properties of high frequency currents make it possible to apply 
the latter in ways entirely impracticable with the former. 

One of the prominent characteristics of high Irequeney or, 
to be more general. of rapidiy varying currents, is that th 
pass with dieulty through stout conductors of high seli-induc- 
tion, So great is the obstruction which sel-induction ofers to 
their passage that it was found practicable, as shown in the 
early experiments to which reference has been mađe, to main- 
tain differences of potential of many thousands of volts between 
two pointe—not more than a few inches apart—o( a thick cop- 
per bar of inappreciable resistance. This observation naturally 
suggested the disposition illustrated in Fig. 3. The source af 
high frequency impulses js in this instance a familisr type of 
translormer which may be supplied irom a generator G ol or- 
dinary direct or alternating currents. The transiormer com- 
prises a primary P, a secondary S, two condensers C C which 
are joined in series, a loop or coil of very thick wire L and a 
cirevit interrupting device o" break b. The currents are derived 


uheap coil is obtained, 
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irom the loop L by two contacts € €', one or both of which are 
capable of displacement along tbe wire L. By varying the dis- 
tance between these contacts, any difference of potential, from 
2 ew volts to many thousande, is readily obtained on the term 
inals or handles TT. This mode oi using the currents is en- 
tirely sale and particularly convenient, but it requires a very 
uniform working oi the bresk b employed for charging and 
discharging the condenser. 

Another equaliy_remarkable feature of high frequency im- 
puises was found in the facility with which titey are transminted 
through condensers, moderate electromotive iorces and very 
small capacitics being required to enable currents oi consider 
able volume to pass. This observation made št praeticable to 
resort to a plan such as indicated in Fig. 4. Here the connec- 
tions are similar to those shown in the preceding case, except 
that the condensers € C are joined in paraliel. This iowers the 
frequency of the currents, but has the advantoge of allowing 
the workig with a nimeh smaller dierence of potential on the 
termini e Since the Ialter ix dhe chief ite 
ol expense ol such apparatus and since is price rapidiy in- 
creases with the number of turns required, the experimenter will 
find it generally cheaper to make a sacrifice in.the irequency, 
which, however, will be high enough ior most purposes. How- 
ever, he only needs to reduce proportionately the number of 
turns or the length of primary p to obrain the same irequency 
as beiore, but the economy of transiormation will oe somewlut 


reduced in su doing and the brenk h will require more attention. 
The secondary 5* of the high irequeney coil has two meta 
plates t t of considerable suriace connected to its terminals, 

the current for use is derived from two similar plates € 
proxiinity to the iormer, Both the tension and volume of the 
currents taken from terminale T T may be easily regulated and 
in a continuous manner by simply varying the distance between 
the tro pair of plates t t and U t' respectively. 

A facility is also afforded in this disposition ior raising or low- 
ering the potentia) of one ol the terminals T, irrespective of 
the changes produced on the other terminal.“this making it 
possible to cause a stronger action on one or other part of 
the patient's body. 

The physician may find it lor some or other reason conve- 
nient to modiiy the arrangements in Figs. 2, 3 and 4 by con- 
neeting one terminal of the high frequency source to the ground, 
The effects will be in most respeets the same, but certain pecu- 
liarities will be noted in cach case. "When a ground connection 
is made it may be of some consequence which of the terminals 
of the secovdary is connected to the ground, as in high fre- 
queney diseharges the impuises of one direction are generaliy 
preponderating, 

Among the various noteworthy features of these currents 
there is one which Jends itseli especially to many valuable uses. 
Ir is the facility which they afford ior conveying large amounts 
of electrical energy to a body entirely insulated in space. The 
practicability oi this method of energy transmission, which 15 
already reciving useiul applications and promises to become vi 
great importsnce in ihe near future, has helped to dispel the old 
notion assuming the necessity of a return circuit for the con- 
veyance ol electrical energy in any considerable amount. With 
novel appliances we are enabjed to pass through a wire, entirely 
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convey through the 
body. This me 

jeal treatment ap,vars to me to offer the greatest possibili 

the hands of the physician. The effects produced in this m 
possess icatures entirely distinet irom those 

currenis are applied in sny of the before mentioned or si: 
ways. 

The cireuit connections as usualiy made are illustrated sehem- 
atically in Fig. 5, which, with reference to the diagrams bsiore 
shown, is seli-expianatory. The condensers CC, connected in 
series, are preierably charged by a step-up transformer, but a 
high frequency alternator, static machine, or m direct current 
generator, if it be of suficientiy high tension to enable the use 
of small condensers, may be used with more or less snecess. The 
primary p, through which the high frequency discharges of the 
condensers are passed, consists oi very jew turns ol cable of 
as low resistance as possibie, and the secondary s, prelerably 
pra auce from Wie primary to iacilitate free uscillation, 
has one of its ends—that is the one which is nearer to the pri- 
mary—connected to the ground, while the other end leads to 
an insulated terminal T, with which the body of the patient i: 
connected. It is of importance in this case to establish syn- 
čhronism between the oscillations in the primary and secon- 
dary cireuits p and s respectively. This will be as a rule best 
cficeted by varying the selkinđuction of the circuit including: 
the primary loop or coil p, for which purpose an adjustabie 
sellinduetion € is provideđi but in cases when the electro- 
motive force of the generator is exceptionaliy high, as when 
a static machine is used nd a condenser consisting ol merely 
two plates offers suficicnt capacity, it will be šimpler to attain 
the same object by varying the distance ol the plates. 

The primary and secondary oscillations being in close sym 
ehronism, the points of highest potential will be on a part of 
terminal_T, and the consumption of energy will occur chicfy 
there. The attachment ol the patients body to the terminal 
will in most cases very materially afcet the period ci oscillation 
in the secondary, making it longer, and a readjustment of the 
primary cireuit will have to be made in each case to suit the 
capacity of the body connected with terminal T. Synehronism 


should always be preserved, and the imtensity oi the action 
varied by moving the secondary cojl to or from the primary. 


35 may be desired. I know of no method which would make 
it possible to subject the human body lo such cxcessive elec: 
Wrical pressures as are practicabie will ihis, or of one which 
would enable the conveying to and giving off from the body 
Without serious injury amownts of electrical energy approximar- 
ing everi in a remote degree those which are entirely practicable 
when this manner of applying the energy is resorted tu. This 
is evidently due to the fact that the action is chiefy superfial, 
the largest possible section being offered to the transler of the 
current, or, to say more correctly, of the energy. With a very 
rapidly and smoothly working break I would nat think it im- 
possible to convey to the body of a persan and to give of into 
the space energy at the rate of several horse power with im- 
punity, while a small part of this amount appijed in other ways 
Could not fail to produce injury. 

When a person is subjected to the action of such a coil, the 
proper adjustments being carefully observed, luminous streams 
are seen in the dark issumg from all parts of the body. These 
štreams are short and of delicate texture when the number of 
breaks is very great and the action of the device b (Fig. 5) 
iree of any irregularitics, but when the number of breaks is 
small or the action of the device imperieci, long and noisy 
streams appear which cause some discomlort. The physio- 
logical eftects produced with apparatus of this kind may be 
graduated from a hardiy perceptible action when the secondary 
is at a great distance from the primary, to a most violent one 
when both coils are placed at a small distance. In the later 
Case only a lew seconds are suficjent to cause s feeling of 
warmth all over the body, and soon after the person perspires 
ireciy. I have repeatedly, in demonstrations to friends, ex- 
posed myseli longer to the action of the oscillations, and each 
time, alter the lapse Of an hour or so, an immense fatigve, of 
which št is dificult to give an idea, would take hold of me. It 
was greater than 1 experienced on some ocessions aker the 
most straining and prolonged bodily exertion. I could scarcely 
make a step and could keep the eyes open only with the greatest 
dificuly. I slept soundiy afterward, and the akter-effect was 
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certainly beneficial, but the medicine was manifestiy too strong 
to be used frequent, 

One should be cautiows in performing such experiments for 
more than one reason, At or near the surface of the skin, where 
the most intense action takes place, various chemical products 
are formed, the chief being ozone and nitrogen compounds, 
The former is itseli very destructive, this feature being illustrated 
by the fact that the rubber inslation of a wire is destroyed so 
quickly as to make the use of such insvlation entirely imprac- 

able. The compounds of nitrogen, when moisture is prese! 
consists largely of nitric acid which might, by excestive appl 
cation, prove hurtlul to the skin, So far, i have not noted in- 
juries which could be traced directly to this cause, though on 
several occasions burns were produced in all respects simil 
to those which were later observed and attributed 10 the Rontgen 
rays This view is seemingly being abandoned, having not 
been substantiated by experimental iacts, and so aiso is the no- 
tion that these rays are transverse vibrations. But while inves- 
tigation is being turned in what appears to be the right direc- 
tion, scientific men are still at sea. This state of things impedes 
the progress ol ihe physicist in these new regions and makes 
the already hard task of the physician still more difitult and 
uncertain 

One or two observations made" while pursuing cxperiments 
with the apparatus described might be iound as dgserving men 
tion here. As belore stated, when the oscillations in the primary 
and secondsry cirucits are in synehronism, ihe pomts Gi highest 
potential are on some portion of the terminal T. The syn- 
thronism being perlect and the lengih of the secondary coil 
just equal to one-quarter of the wave lengih, these points will 
be exactly on the iree end of terminal T, that is, the one situsted 
Šarthest irom the end of the wire attached to the terminal. If 
this be so and if now the period of the oscillations in the pri- 
mary be shortened, the points of highest potential will recede 
towards the secondary coil, since the wave-length is reduced 
and since the attachment ol one end ol the secondary coil to 
the ground determines the position of the nodal points, that is, 
the points of least potential. Thus, by varying the period ol 
vibration of the primary cireuit in any manner, the points of 
highest potential may be shifted accordingiy along the terminal 
T, which has been showa, designediy, long to illustrate this fea- 
ture. The same phenomenon is, of course, produced if the body 
of a patient constitutes the terminal, and an assistant may by 
he motion of a handle cause the points of highest potential 1o 
shift along the body with any speed he may desire. When the 
netion ol the coil is vigorous, the region ol highest potential is 
casily and ungleasantiy located by the discomiort or pain ex- 
perienced, and št is most curious to feel how the pain wanders 
up and down, or eventualiy across the body, irom kand to hand, 
if the connection to the coil is aceordingly mađe—in obedience 
to the movement of the handle controlling the oscillation:. 
Though I have not observed any specific action in experiments 

this kind, I have always felt that this efiect might be capable 
of valuable use in electro-therapy. 

Another observation which promises to lead to much more 

sefu] results is the following: As belore remarked, by adopt 

g the method described, the body of a person may be sup- 
jected without danger to electrical pressures vastly in excess 
of any producible by ordinary apparatus, for they may amount 
to several million volts, as has been shown in actual practice. 
Now, when 2 conducting body is electrišed to so high a degree, 
zmali particles, which may be adhering fimiy to is suriate, 
are torn off with violence and throwa to distances which can 
be only conjectured, I fnd that not only frmly adhering mat- 
ter, as paint, for instance, is throwm of, but even the particles 
of the toughest metals are torn of.“ Such actions have been 
thought to be restricted to a vacuous inclosure, but with a pow- 
erful coil they occur also in the ordinary atmosphere. The faces 
mentioned would make it reasonable to expect that this extra- 
ordinary effest which, in other ways, I have already usefuliy 
zpplicd, will likewise prove to be of value in electro-therapy. 
The continuous improvement of the instruments and the study 
of the phenomenon may shortly lead to the establishment of 
novel mode of hygienic treatment which would permit an i 
stantaneous cleaning of the skin of a person, simply by con- 
necting the same to, or possibly, by merely placing ihe person 
in the vicinity of a source ol intense electrical oscillations, this 
having the efiect of throwing of, in a twrinkle of the eye, dust 
or particles of any extraneous matter adhering to the body. 
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Such a result brought about in a practicabie_manner would, 
without doubt, be of incaleulable value in hygiene and would , 
be an eficient and time-saving substitute (or a warer bath, and 
particulariy appreciated by those whose contentment consists in 
undertaking more than they can secomplish, 

High irequency impulses produce poweriul inductive actions 
and in virtue of this feature they lend themstives in other ways 
to the uses of the eleetro-therapeutist. These inductive. effects 
are either electrostatic or elestrodynamic, The iormer diminish 
much more rapidiy with the disance—vith the square oi the 
same—the latter are reduced simply in proportion to the dis- 
tance. On the other hand, the iormer grow with the square oi 
intensity of the sonree, while the latter increase in a simple pro- 
portion with the intensity. Both of these effects may be utilized 
for establishing a feld of strong zetion extending through con- 
siderable space, as through a large hali, and such an arrangement 
might be suitable ior use in hospitals or institutions of this 
kind, where it is desirable to treat a number of patients at the 
same time. 

Fig, 6 illustrates the manner, as 1 have shown it originaliy, 
in which such a feld of electrostatic action is established. ln 
this diagram G is a generator ol currents of very high irequency, 
C a condenser for counteracting the seli-induetion of the cireuit 
which_ineludes the primary P of an induetion coil, the secon- 
dnry S of which has two plates LE of large surface connected 


FIG. 0. 


to its terminala. Well known adjustments being observed, a 
very strong action occurs chiefiy in the space between the plates, 
and the body of a person is subjected to rapid variations of po- 
dential and surgings of current, which prodnee, even at a great 
distance, marked physiological efiects. In my frst experiments 
I used two metal plates as shown, but later I found it preferable 
to replace them by two large hollow spheres of brass covered 
with wax of a ihickness oi about two inches. The cables lead- 
ing to the terminals of the secondary coil were similarly cov- 
ered, so that any of them could be approaehed without danger 
o( the insulation bresking down. in this manner the un- 
pleasant shocks, to which the experimenter was exposed when 
using the plates, were prevented. 

In Fig. 7 a plan for similariy utilizing the dynamic inductive 
effects of high: frequency currents is illustrated. As the ire- 
quencies obtsinable irom an alternator are mot as high as is 
desired, conversion by means of condensers is resorted to. The 
diagram will be understood at a glance irom the ioregoing de- 
seription. Ik only need be stated that the primary p, through 
which the condensers are made to discharge, is formed by a 
thick stranded cable of low seliinduetion and resistance, and 
passes all around the hall. Any number oi secondary coils s s s, 
cach consisting generally of a single layer ol rather thick wire, 
may be provided. 1 have iound it practicable to use as many 
a5 one hundred, each being adjusted for a definite period and 
responding to a particular vibration passed through the pri- 
mary. Such a plant I have had in use in my laboratory since 
1892, and many times it has contributed to the pleasure of my 
visitors and also proved itseli of practical utility. On a later 
occasion I had the plessure of entertuming some of the mem- 
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bers with experiments of this kind, and this opportunity I can- 
not let pass without cxpressing my thanks for the interest which 
was awakened in me by their visit, as well as for the generous 
acknowledgment of the courtesy by the Association. Since 
that time my apparatus has been very materialiy improved, and 
now I am able to ereate a field of such intense induetiog in the 
laboratory that a coil threc feet in diameter, by <arelul adjust 
ment, will deliver energy at the rate of one-quarter of a horse 
power, no matter where it is placed within the area inclosed by 
the primary loops. Long sparks, streamers and all other phe- 
nomena obtsinsble with induetion coils are easily producible 
anywhere within the space, and such coils, though not con- 
nected to anything, may be utilized exactly as ordinary coils, 
and what is still more remarkable, they are more effective. ,For 
the past few years I have often been urged to show experiments 
im public, but, though I was desirous to comply with such re- 
quests, pressing work has so far made it impossible. These 
advances have been the result of slow but steady improvement 
in the details of the apparatus which I hope to be able to de- 
seribe connectediy in the near fuhurc, 

However remarkable the clectrodynamic inductive cffects, 
which I have mentioned, may appear, they may be still consid- 
erably intensifed by concentrating ihe action upon a very small 
space. It is evident that since, as belore stated, electromotive 
forces of many thousand volts are maintained between two 


points of a conducting bar or loop only a few inches lon,- 


electromotive iorces oi approximately the same magnitude will 
be set up in conductors situated near by. Indeed, I found that 
še was practicable in this manner to pass a discharge through 
a highly exhausted bulb, although the clectromotive force re- 
quired amounted to as much as ten or twenty thousand volts, 
and for a long time I followed up experiments in this direction 
with the object oi producing light in a novel and more econom- 
ieal way. But the tests Jelt no doubt that there was great 
energy consumption attendant to this mode of illumination, at 
least with the apparatus I had then at command, and, finding 
another method which promised a higher economy of trans 
formation, my efforts turned in this new direction. Shorty 
afterward (some time in June, 1891,) Pro. J. J. Thomson de- 
seribed experiments which were evidently the outcome of long 
investigation, and in which he supplied much novel and interest- 
ing information, and this made me return with renewed zenl 
lo my own experimenta. Soou my eorts were centered upon 
producing in a small space the most intense induetive action, 
and by gradual improvement in the app: 1 obtnined re: 
sules of a surprising character. For instance, when the end of 
a heavy bar of iron was thrust within a loop powerfully ener- 
gized, a few moments were suficjent to raise the bar to a high 
temperature. Even heavy lumps of other metals were heated as 
rapitly as though they were placed in a furnace. When a con- 
tinuous band formed of a sheet of tin was thrust into the loop, 
the metal was fused instantiy, the action being comparable to 
an explosion, and no wonder, ior the irictional losses accumu- 
lated in it at the rate of possibly ten horse power. Masses of 
poorly conducting material behaved similariy, and when a highly 
exkausted bulb was pushed into the loop, the glass was heated 
in a jew seconds nearly to the point of melting. 

Wen I first observed these astonishing actions, I was in- 
terested to study their effects upon living tismes. As may be 
assumed, I proceeded with all the necessary cauiion, and well 
1 might, for I had the evidence that in a turn of oniy a few 
inehes in diameter an eleetromotive force of more than ten 
thousand volts was produced, and such high pressure would be 
more ihan sufiient to generate destructive currents in the 
tissue. This appeared all the more certain as bodies of com- 
paratively poor conduetivity were rapidly heated and even par. 
laly destroyed. One may imagine my astonishment when I 
found that ] could thrust my band or any other pšrt of the body 
siline loop and kol št there with impunity, More than un 
une occasion, impelled by a desire to make some novel and use- 
ful observation, 1 have willingly or unconsciously periormed 
an experiment connected with some risk, this being scarceiy 
avoidable in laboratory experience, but I have always believed, 
and do so now, that 1 have never tndertaken anything in which, 
according to my own estimation, the chances of being injured 
were so great as when I placed my head within the space in 
which such terribly destructive forces were at work. Yet I have 
ćone so, and repeatediy, sad have felt norhing. But I am Šrmiy 
convinced that there is great danger attending such an experi- 
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ment, and some one going just a step farther than I have gone 
may be instntly destroyed. For, conditions may exist similar 
to those observable with a vacuum balb. It may be placed 
the feld of the loop, however intensely energized, and so long 
as no path for the current is formeć, it will remain cool and con 
sume practically no energy. But the moment the first jeeble 
current passes, most of the energy of the oscillations rushes to 
the place of consumption. If by any action whatever, a con. 
ducting path were formed within the living tissue or bones of 
the head, it would result im the instant destruction of these and 
desth of the foolhardy experimenter. Such a method ol kill- 
ing, if it were rendered practicable, would be absolutely, pain- 
less. Now, why is it that in a space in which such violent tur- 
mol is going on living tissue remains uninjured? One might 
siy the currents cannot pass because of the great sell-induction 
offered by the large conducting mass. But this it cannot be, 
because a mass of metal ofers a stil higher selinduction and 
is heated just the same. One might argue the tissues offer too 
great a resistance. But this again cannot be the reason, for all 
evidence shows that the tissues conduet well enough, and be- 
sides, bodies of approximately the same resistance are raised 
to a high temperature. One might attribute the apparent harm- 
lessness oi the oscillations to the high specife heat of the tissue, 
but even a rough quantitative estimate irom experiments with 
other bodies shows that this view is untemable, The only plaus- 
ible explanation I have so far found is that the tissues are con- 
densers. This only can account for the absence of injurious 
action. But it is remarkable that, as soon as a heterogeneous 
Cirevit is constituted, as by taking in the hands a bar of metal 
and forming a closed loop in this manner, the passage of the 
currents through the arms is felt, and other physiological efects 
are distinetiy noted: The strongest action is, of course, secured 
when the exciting loop makes only one turn, unless the con- 
nections take up a considerable portion of the total length of 
the circuit, in which case the experimenter should settle upon 
the least number of turns by carcfully estimating what he loses 
by inereasing the number of turns, and what he gains by utiliz- 
ing thus a greater proportion of the total length of the circuit. 
Tt should be borne in mind that, when the exciting coil has a 
considerable number of turns and is of some length, the effects 
of electrostatic induction may preponderate, as there may exist 
a very great difference of potential—a hundred thousand volts 
or more=betwecu the first and last turn, However, these later 
čffects are always present even when a single turn is employed. 

When a person is placed within such u loop, any pieces ol 
metal, though of small bulk, are perceptibly warmed. Without 
doubt they would be also Beated—particularly if they were cf 
iron—when embedded in living tissuc, and this suggests the 
possibility of surgical treatment by this method. It might be 
possible to sterilize wounds, or to locate, or even to extract me- 
tallic objects, or to periorm other operations of this kind within 
the sphere of the surgeon's duties in this novel manner. 

Most of the results enumerated, and many others still more 
remarkable, are made possible only by utilizing the discharges 
of a condenser. It is probable that but a very few-—even among 
those who are working in these identical felds—fully appreciate 
what a wonderiul instrument such a condenser is in reality 
Let me convey an idea to this effect, One may take a ci 
denser, small enough to go in one's vest pocket, and by ski 
fully using it he may create an electrical pressure vastiy in ex- 
cest—a hundred times greater if necessary—than any producible 
by the largest static machine ever constructed. Or, he may 
take the same condenser and, using it in a diferent way, he“ 
may obtain from it currents against which those of the most 
powerful welding machine are utterly insignifcant. Those who 
are imbued with popular notions as to the pressures of static ma- 
chines and currents obtainable with a commercial transformer, 
will be astonished at this statement—yet the truth of it is easy 
to see. Such results are obtainable, and casily, beeause the 
condeuser can discharge the stored energy in an inconccivably 
short time. Nothing like this property is known in physical 
science. A compressed spring, or a storage battery, or any other 
form of device capable of storing energy, cannot do this; i! 
they could, things undreamt Of at present might be accom- 
plished by their means. The mearest approach to 2 charged 
condenser is a high explosive, as dynamite. But even the most 

iolent explosion of such a compound bears no comparison 
with the diseharge or explosion of a condenser. For, while 
the pressures which are produced in the detonation of a chem- 
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ical compound are measured in tens of tons per square inch, 
those which may be caused by conđenser discharges may amount 
to thousands of tons per square inch, and it a chemical could be 
made which would explode as quickly as a condenser can be 

seharged. under conditions which are realizable—an ownce of 
it would quite certainiy be sufficient to render useless the largest 
batileship. - : 

That important realizations would follow irom the use of an 
instrument possessing such ideal properties I have been con- 
“inced since long ago, but 1 also recognized carly that great 
dificulties would have to be overcome beiore it could replace 
less perfect implements now used in the arts for the manilold 
transformations of clectrical energy. These dificulties were 
many. The condensers themselves, as usually manulaetured 
were inefficient, the conduetors wasteful, the best insulstion in- 
adequate, an the conditions for the most elicient conversion 
were hard to adjust and to maintain. One dificuly, however, 
which was more serious than the others, and to which I called 
attention when I frst described this system oi energy transfor- 
mation, was found in the devices necessarily used ior controlling 
the charges and diseharges of the condenser, They were wamt- 
ing in eficieney and reliability and threatened to prove a decided 
drawback, greatly restricting the use of the system and depriv- 
ing it of many valuable features. For a number oi years 1 have 
tried to master this difieulty. During this time a great number 
of such devices were experimented upon. Many ol them prom- 
ised well at frst, only to prove inadequate in the end. Reluc- 
tantiy, I came back upon an idea on which 1 had worked long 
before. It was to replace the ordinary brushes and commw- 
tator segments by fuid contacts. 1 had encountered dificulties 
then, but the intervening years in the laboratory were not 
spent in vain, and I made headway. First it was necessary to 
provide for a cireulation of the fluid, but forcing it through 
by a pump. proved itseli impractical Then the happy idea 
presented itself to make the pumging device an integral part of 
the cirenit interrupter, inclosing both in a recepiacle to pre- 
vent oxydation. Next some simple ways of maintaining the cir- 
culation, as by rotating a body oi mereury, presented them- 
selves. "Then 1 learned how to reduce the wear and ipsses which 
Still existed. 1 fear that these statements, indicating how much 
cffort was spent in these seemingly insignificant details will not 
convey a high idea of my ability, but 1 confess that my patience 
was taxed to the utmost. Finally, though, I kad the satisfetion 
of producing devices which are simple and relizble in their ope- 
ration, which require practically no attention and which are 
capable of effecting a translormation of considerable amount 
ol energy with hair economy. It is not the best that can be done, 
by any means, but it is satistactory, and I feel that the hardest 
task is done. 

The physician will now be able to obtain an instrument s 
able to fulfil many requirements. He will be abic to use it in 
electro-therapeutic treatment in most of the ways enumerated. 
He will have the facility of providing himseli with coils such 
as he may desire to have for any particular purpose, which will 
give him any current or any pressure be may wish to obtain, 
Šuch coils will consist of but a few turns of wire, and the ex- 
pense of preparing them will be quite insignificant The instru- 
ment will also enable him to generate Rontgen rays ol much 
greater power than obtzinable with ordinary apparatus. A tube 
must still be furnished by the manulacturers which will not 
deteriorate and which will allow to concentrate larger amounts 
ot energy upon the electrodes. "When this is done, nothing will 
stand in the way of an extensive and eficitnt application of 
this beautiful discovery which must ultimately prove itseli of the 
drighest valne, not only at the hands of the surgcou, but also 
of the electro-therapist and, what is most important, of the bac- 
teriologist. 

To give a general idea of an instrument in which many of 
the latter improvements are embodied, I would reier to Fig. 9. 
which ilustrates the chief parts of the same in side clevation 
and partialiy in vertical crossesection. The arrangement of the 
parts is the same as in the form of instrument exhibited on 
former occasions, only the exciting coil with the vibrating in- 
terrupter is replaced by one of the improved cireuit brezkers 
to which relerence has been made. 

This device comprises a casting A with a protruding sleeve 
B, which in a bushing supports a Ireely rotatable shalt a. The 
latter carries an armature within a stationary feld magnet M 
and on the top, a hollow iron pulley D, which contsins the 
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bresk proper. Within the shajt a. and conesntrically with the 
same, is placed a smaller shaft b, likewise ireely movable on 
bali-bearings and supporting a weight E. This weight being 
on one side and the shafts a and b inclined to the vertical, the 
weight remains stationary as the pulley is rotateć. Fast 
the weight E is a device R in the form ol a scoop wi 
thin walis, narrow on the end nearer to the pulley and wid 
on ihe other end. A small quantity of mercury being placed 
in the pulley and the latter rotated against the narrow end oi 
the scoop, a portion of the fivid is taken up and thrown in a 
thin and wide stream towards the centre of the pulley. The top 
of the larter is hermeticaliy closed by an iron washer, as shown, 
this washer supporting on a steel rod L a disk F o! the same 
metal provided with a number of thin contact blades K. The 
rod L is insulated by washers N from the pniley, and for the 
wenience of filing im the mercury a small screw o is jro: 
ded, The bolt L forming one terminal of the cireuit breake: 
is connected by a copper strip to the primary p. The other end 
of the primars coil leads to one of the terminals of the con- 
denser C, coniained in a compartment oi a box A, anather com- 
partmeni oi the same being reserved for switch S and terminals 
ol the instrument. The other terminal oi the condenser is con- 
nected to the casting A and through it to pulley D. When 
the pulley is rotated, the contet blađes K are brought rapidly 
in and out of contact with the stream ol mercury, thus closing: 
and opening the circuit in quick succession. With such a device 
it is easy to obtain ten thousand makes and breaks per second 
and even more. The secondary s is made of two separate cojls 
and so arranged that it can be slipped out, and a metal strip in 
its middle connects št to the primary coil. This is done to 
prevent the seconderv from breaking down when one ol the 
terminals is overloaded, as it oten happens in working Rontgen 
dulbs. This form of coil will withstand a very much grester 
difference of potential than coils as ordinarily constructed. 

The motor has both feld and armature built ol plates, so that 
it can be used on alternsting as well as direct current supply 
cireuits, and the shafts are as nearly as possible vertical, s0 a5 
to require the least care in oiling. Thus, the only thing which 
really requires some attention is the commutator ol ihe motor, 
but where slternating currents are always available, this soureć 
of possible trouble is easily done awey with. 

The cirenit connections of the instrument have been already 
showu and the mode ol operation explained in periodicals. The 
usuol manner of connecting is illustrated in Fig. 8, in which 
A,A, are the terminals of the supply cireuit, L, a selrinduc- 
tion coil for raising the pressure, which is connected in series 
with condenser C and primary PP. The remaining leters 
designate the parts correspondingly marked in Fig. 9 and will 
be understood with reierence to the latter. 
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dpaliutioa Fled May B, 1898, 
Zb al4 aphom it mey concer 

Te it knowu that I, Tuomas B. KINKAIDy, 
of Boston, connty of Sultolk, State of Mass; 
clmsetts, have invented an Improvement in 
Indnetion Apparatus, of which the following 
description, in connečtion with the aceompa- 
nying dvawings, isa specification, like letfers 
om the drawingš representing like pruts. 

My iuvontion isan improved induetion ap- 
paratus whereby diseharges are made possi 

greatereflicieney, 15 will more fnilg ap- 
the course of the following desoription. 

I will deseribo ihe details of my invention 
with referencoto theaceompanyingdrawings, 
wlich illustrato a preferred form of the appa- 
ratus. 

Iu dho drawings, Bigare 1 is a view, partly 
diagrammatie and parity in scetion and plan, 
illostvating tho arraugoment of the systeni 
according to my inventiou. Fig. # isa top 
plan viow of tho break, Pig, 5 5 a front ele- 
vation thereof, parts being broken away to 
show the: dotnilod construction.  Fig. 4 isa 
view similar to Fig. 2, showing a modified 

orm thereof. Pig. 5isa top plan view of my 
improved sparkgap.  Fig. showstho spark- 
gap in elovation, 

Ieretofore there has always been a consid- 
evable amount of waste energy in systems Tor 
doveloping high potential, aud also there has 
been ever-proseni dangerof breaking down 
and destroyin« the apparatus by its own oat 
put, and aceordingly it has been my present 
aim to provide a system in which all the in- 
erewge of potential which may be developed 
shall be delivered for nso for tho translatine 
devices and in which the apparatus is self- 
containing ard praetically indostruotible. 

Let A designate a dynato, battery, orany 
other suitable soureć of eleetrical energy. 
Prom tha dynamo the current passes by eon- 
daetors € d' to an indnetance device B, each 
conduetor a 0 having its own coil b b', said 
evils being preferably insulated from each 

5 other, as indiented atd#, and surroundod bya 
laminatedcorebi, Each coildis wound trans- 
revsely buek and forth until the opposite ter- 
ninalš Bi) reach the center and are theneo 
canyjed to the opnosite ends of a eonđenserG, 
s break D boing interposed and comeeted to 
the main conduetors D5D' at b* 67 and the dis- 
ehargo from the condenser being received by 
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[a translating dovice (herein shown asa spa- 
eial induetion-coil E) by means of an auto- 
imatio spark-gap G. 

Faćh one of the details of apparatus above 
enumorated as constituting my system is of 
Special eonstructiou mud peeuliur elTeet in 
the system, whorebf it becomes possible to 
đisehargo currents of considerable strength 
with great velocity through the pr of 
the coil E, the disehavge across the sparkcvap 
being oč very great amporage and exceed- 
ingly short and sharp oscillations. 

Referring now to the induetance device 5, 
I will explain that the objeet of this device 
is to raise the potential of tha cwwrent and 
enuse all this inorease of potential to pass to 
the condenser, preventiug any of it from dis- 
čharging through the dynamo, 

By my device the total potontinl is aoliv- 
eved only from the fovward end of the wire o: 
the one toward the condensor, and also thero 
isonly one end of the coil which has high po- 
tential. “Vhis is beeaase the lines of mo 
metie foree ocensioned by the flow of tho eleć 
tric eurrent, which during said flow are radi 
ated. from tho coro or field 05, fall from ihe 
center across all the turns of wire into the 
periphery as tha cireuit is interrupted, and 
heneo maintain a region of constant magneti 
intensity a$ the periphery, offectually check- 
ing all rise of potential at that end, but leav- 
ing the opposite or ontgoing end free Krom 
the presence of the lines of magnetic force as 
soon as the break ocenrs,and therefore with- 
out impedanec. As soon as ihe current is 
broken the lines of force fall bnek toward the 
iron core and leave the central portion of ihe 
coil free from the restraining influence of 
these lines of force, said lines cutting across 
the snecessivo turs ol wire, the eoil being 
left free to permit the indueed current of in- 
ereased potential to flow toward the center of 
the coils or toward that point whieh has no 
magnotic feld whatever to choko back the 
emrront, thereby permitting the latter to rush 
ont meonfined and unrestrained toward its 
natural outlet; but as the lines ol tho mag- 
netie field are coustantly maintained with 
maximum impeđance at ihe periphery of the 
coil and remain surronuding the peripheral 
turns uutil the very last moment of the fall 
(ino to ćhe break in the cireuit their preseneo 
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there prohibits ang possibility of manilesta- 
tion oč the rise of the potential in the current 
at that end of (he coil, so tatall the inerease 
of potential in ihe whole coil isobliged to find 
im odtlek from the center, and the egse of out- 
ilow from This outlet inerenses as the lines of 
force fall away from the center, thoreby re- 
moving ihcir restrajning and impeding inftu- 
ence therefrom. 'Phis will be clear by bear- 
ing iu mind the action which takes place in 
what is commonly called a “choke-eoil"— 
ie. winding abont an iron core, said wind- 
ing being in a spiral from one end'of the iron 
to the oller. In sneha coil itisobvious that 
when a eurvent pi 
equally along the oxten 
mud that when the o 
of Fore fall dil 


of the ontiro evil 
rrent is broken tho lines 
etly in, perpendiculax to the 


core, thereby.eutting each turn of the spiral | 


cqually and ać the same Lime, thoreby pro- 
ducing high pressure at both ends of the 
choke- 

same at both ends of the wire, be 
ends are alfected by 
falling lines of force. 

In my coil the lines of force do not fall 
equally on aji the tuus; but theroisa mini- 
nim intensity at the center and a maximum 
intensity at iha periphery, the later being 
ihe poinit of entrance of “he enrreni, so that 
the current ae to seli-induction is always 
free to be drawn off, as it were, into the eon- 
denser at one end a3 fast as iv is developed 
and is prevented from departing at the op- 
posite end, or, stated in other words, while 
the current from the dynamo is always free 
io flow iuto the coll for having its potentiul 
raised the snid potential must all sečk its out- 
lotat the opposite end of the coil, so thatall 
the enerent of dhe coil flows therefrom into 
the condenser, whereas in a choko-eoil the in- 
duced current may be snid to 0oze ontat both 
ends, 50 that tho benefit is nos received of all 
(hat is developed. 

By my coil all the lines of force ara o9l- 
leeted for entting Prom the center across the 
entive coil, whereas in the usual ehoke-eoil 
the lines of force (hat fallat tho center ent 
only the cantral turns, so that in my coil I 
develop all the _potentinl that is possible to 
be đeveloped, 

T regard itas a new principle to withdrqw 
the lines of magnelie force away from that 
portion of the coli from which the eureont is 
being drown and miintnin a magnotie field 
at ihat portion of the coil which receivesihe 
current. 

Other features of const 
in the coil shown in Fig. 1 


ause boli 
the same conditions of 


netion to be noted 
are that the high- 


potential end ol the coil is that portion of / 


least resistanee, because the central turnsare 


of eonrse shorter than ihe peripheral turns. | 


“he resistance in the coil diminishes ns tho 
potential inereases; also, it will bo observed 
That T have given the maguelic core substan- 


tially the forin of a semicirolo in eross-sea- | 


tion, my reason for this form being that 


jos tho lines of force rise | 


, the potential being necessarily the | 


thereby the lines of magnetic force are given 
ihair best radiation or are distributed to ihe 
best elfeet on (he coil, it being understood 
that these lines leave the iron perpendicular 
[to its surface and are gradualiy bentaround 
toward the coil. 

Referring now to the break D, (best shown 
in Figs, 2 and 5,) I journal in a central post 
or bearing cd tha spindle (of an iron plate or 
armature d5, having two or more eecentrić 
edges (i, as clearly slovu in Fig. 2, or othor 
provision of regions of inereasing magnetic 

| attraction. Mounted on or otherwise con- 
neetod to rotate therewith are one or more 
small antifrietion-rolls d', two being hercin 
showu mounted at the opposite ends of a bar 
(d, elamped adjustablyon ihe plate d". These 
rolls or nterrupters aro proferably of 
| inđurated fiber. = Mounted lo extend into the 
| path of the rolls 4' is an arm (shown asa wire 
| 45) carrying a hammer (25 io eontaet with an 
anvil “on a post d' and limited in its move+ 
ment by a fiber stop di“ on the ond of an ad- 
justing-serew d". “The wiro di is carried by 
a hub (* loose on a pin dana kela uuder 
tension by a spring-eoil d“, Fig. 3, fastened 
ati one end ta said hub audat ils otherend to 
a nut UP, carrying an adjusting or set sorew 
dU, so that by loosening the set-serow and 
svinging its handle one way or the oiherthe 
resistance of the arm /' may bevarted. Op 
posite tho surfaces d" I place solenoids or 
eleetromagnete di! 4%, operated by taps 
from the main cirenih entering the solenoids 
at their inner terminals, so that as tho mag 
nets d! dŠ are energized they attraet the 
plate (and by the increasing pull exerted 
thereon on aecount of the eeeentrie surfaces 
(5 toy cause the plate to rotate with a speed 
only cheeked by the striking of ihe inter- 
rupters dć against tha end of the arm 1, 
said rolls being placed relatively to the high- 
est points of the surfaces (', so that they 
eut off the current just before said highest 
points get opposite the propelling-magnets, 
thereby permitting the momentum of the 
plate or aemature dić to earry said highest 
points boyond the magnets sniliciently to pre- 
vent tho latter exerting any retarding influ- 
once on the roimtion of ihe break.  Prefer- 
ablyImouattheanviland hmmerona swiug- 
ing Jedge or carrier (5, jouvnaled on the post 
(, so that I am enabled to regulate the speed 
oč the break simply by swinging the carrier 
done way or tha other. “Fhe same elteet 
may be obtained by shifting tho roll or rolls 
di on the plate dć, provided they are eneriod, 
as preferred, on a bar (č, so that they can be 
hifted; butthisadjustment cannot of eonrse 
take plaee while theappavatus is in operation, 
and therefore for instantaneons regulalion of 
theapparatus and of the system I provide the 
swinging carrier. A movement of the ear 
rier from righk to loft in the diagram eausos 
i the emrent lo be broken before te nrmature 
has reached its point of grentest alkraclion, 
and as ibis moved farther toward the left the 
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pull on the armature oxerted by the magnots 
is diminished more and moro and the speed 
of rotation of the srmature is eorrespondingly 
redneed, theroby redueing the number of 
brenks and at tho same time lengthening the 
time which the cirenit of the induotanee-coil 
is closed. This is of great importance, be- 
cause thereby it results that the dogeoo of 
magnotic sataration of the core or field 29 
may be inereased up to its highest limit. 

1 place the arm ov wire 05 slightly tangen- 
al to the armature, as will be seen viewing 

£. 2, in order that the rolls (may strike 
the extreme end thereof wilh least frietion, 
striking outward instead of square against 
the end. 

"The mains bi Di, Pig. 1, are conneeted, as 
stated, to the break by the condnetors b* bi, 
md in order that the condenser may not dis- 
chavgo back through the break I interpose in 
theso conduetors a resistance, herein shown 
as consisting of'a fow small turns2% "The 
diseharge from ihe condenser will seck the 
path of least resistance, and thersfore I inter- 
pose just suilielent resistance at b* to prevent 

d disehargo neting through the break, but 
not enough to render the eondenser inoper- 
utivo. One objeet of this special break is to 


make ih possible to get all the efliciene; 


of the indnetance apparatus B ihat thero is. 
"his would be impossibo with any usual 
Dreakc, for the reason thatif a nsnal br 
were used, soas to give an equivalent period 
in which the cirenit was closed, the brush 
would remain upon the surface of the break, 
tending ihrough the heat or friotion engen- 
dered to ara upon it, so that the condenser 
could not regeivo tle full charge from the in- 
dluetanee-e0il, buta portion would belostupon 
ihe breni-snrfnce. My broak, however, glves 
su absolutely instantaneonsbroak,thisbreak, 
moreover, being of ostromely short duration, 
so that in practice T am onabled to leave the 
cireuit closed during thirty-five thirty-sixths 
of the period of rotation Of the break-arma- 
ture, thereby leaving the induetanee-coil B 
it of this period in which to raise its poton- 
tal. Tuorill be understood that as tho point 
of highostsaturationof thecoreisapprosehod 
Iho diseharge into the condenser is much 
groaior in volume Uran if ike magnetic flux 
Were not complete. 

In my brenkc there is not only no chance for 
itto are, as there is no surface for it o are 
ovor, but the break itself is so execeđingiy 
quick that there is not even a spark at tho 
(ine of break, but there is merely oećasion- 
ally a residnal spark upon the closing of the 
break. Thus I am enabled to avoid ontirely 
theeonsiderablo lossof onorgy heretofore con- 
sumoed by tho break, and I alu enabled by the 
use of this broak, in connection with tho spe- 
cialinduetaneo-eoil B,tochargethecondensor 
will an amperago which has not been possi- 
ble in suy system heretofore. Also by roa- 
son of the spark-gap G, which I will now do- 


seribo, I am enabled to maintain the con- 
denser action ut the maximum charge aud 
without any danger of breaking it down. 

T provide eleotrođes in the form of opposito 
parallol disks g g', the air-gap between whoso 
plane surfacos constitutes the spark-gap, the 
extended aren of these electrođes preventing 
the .tendeney of tho condenser to diseharge 
until it has reached its maximum ehargo, and 
also causing the discharge to be oxecodingly 
sudđen when it doestako place and the disks 
not being liablo to become unduly heated 
The spark-gap G constitutes virtnally a self 
rocuperati veor indestructible condenser, ns it 
wero, the parallel and preferably piano motal- 
lie surfaees gg being the diseharge-surfacos 
which diseharge through or aeross the inter- 
vening air-dieleetvic. "The nir-gap is broken 
(hrough when the voltage ha: i 
eient straln upon ihe air to rupture i 
largor ihe disksare the furtherapartthey will 
spark.  Ateaeh diseharge of the conđensera 
small pottion of these plates is oxidized, 1ho 
suecessivo-discharges producing+ very thin 
oxiđation here and here until the entire smr- 
faces of the two disks aro completely osi 
dized. Referring to Pigs. 5 and 6 for tite de- 
tails of this spark-gap, it will be seen that 1 
provide a plarality of posts g, tbreaded at 
their upper ends and carrying shoulđered 
nuts g, on the shoulders of which is placed 
the top disk g", being held aeonrately on said 
shoulders by a spring g* andora tension-nut 
g. said nut and spring being momnted on the 
reduced ond of a central post g% over which 
“ho plates g g' are placed. The opposite plate 
(rests on a support or table g", provided on 
its under sido with a plarality of recesses or 
soekets g, hercin showu as three in number, 
which receive props or struts gf, projeeting 
upsardiy from the base g“ of the instrument. 
These props g" m6 of precisely equal length, 
so tat they support the plate g in absolute 
parallelism to its opposite plate (/'. Thesup- 
port g' has depending from its lowor sido a 
stud g“, whiel is engagod by tho bifureated 
end 95 0 a lever gi, pivoted at g“ to a post 
g" on ihe base. Iy this provision the most 
delicate adjustment is possible simply by 
swingiug the lever g one way or the other, 
50 as to ineline the stvuts g? more or loss, and 
Uhereby increase or decrease the distance be- 
taveen tha plates g g, the nuts g“ being de- 
pended upon for tho eoarser adjustments of 
the plates. 

I have shown the plates g g' as hollow and 
provided with water-circulution pipes g“ in 
order that they may be absolutely prevented 
from all heatihg under extraordinary condi- 
tions. 

“The indnetion-coll E comprises a prima: 

e of lane erosseseotional area, capable of m 
ceiving a considerable amporage, tiho second 
ay. e being woundon the prinčiplo explained 
in conneetion with the coils b U, so that its 
inner terminal alone has the high-poton 
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diseharge,the other terminal having compa 
tively no diseharge. Ido not herein claim 
this induetion-eoil, inasmaeh as it forms the 
srbjee$of another appliewtion and is there 
Claimeđ; noswillI heroin further deseriha the 
details thereof, merely showing this particn- 
Jar coil fov theveason that this is the onšy coil 
Known to me which cam be used for obiaining 
the best results from my system; nor do I 
heroln claim tho special break device, nor the 
specintspavigap,nasmneh ns these or he 
matter of other applicatioi 
Nos. 691,757 and 691,758, filed September#4, 
1898, and are iherein clnimed, and it will ae 
covdtugiy bo understood that While Lhese pru 
tieular iuslruments are preferably employed 
iu my system I do not intend to restriet the 
lattertlterelo, norotherwisethna as express 
iu the following clims. Tho conditions that 
are obtained in this system muke it possible 
to disehargo eurrenis of enorimous strength 
with great velocity throngh the primary, ihe 
velocily obtained making ir possible to raise 
ihe potential in tho secondary enormonsly, 
zad the said potential being confined to one 
terminal oniy a resulting dliseharge is ob- 
tained representing the total of the potentini 
that otherwise would bo manifestat both tev- 
of au ordinary coil. 

-gnp G iš adjusted to ihe point of 
diseharge of ihe condenser whieh it is de- 
sired the Initor shonld maintain, and aecord 
ugly said conđenser is automatically dis 
charged as often us ib rises to said point of 
amaximnm eharge, aud it cun never ho over- 
cluged, for tho reason that the sparkegap ve- 
walus uhvaryin 

The uso of th 


plates g. g makes possiblo 
the sndden diseharge of the condenser after 


ithasreaehed the certain predetermined point 
mentioned, and snid diselarga is of great vol- 
que or krrse amperage and ol a very suddon 
amd abrupb nature, 4s tho current will not 
Drealc neross the spalegap until it enmnot 
help doing so, and when it does do so the dis- 
harge takes placo with a minimum ho 
eMeef, not interfeving with the elieieney 
very tapitl and with very short and shasp ose 
elilations, ineapable of being obtained be- 
tween a ball or point diseharge-gap and pro- 
dnetiveof very great results in the secondiuny. 
"The plates g y' of tho 
the potontinl at which iv is desired tho eon- 
denser C shall disehanso, and then th6 break 
D is regnlated to give the volume or ampor- 
age of carront which it is desired shall churgo | 
tile condenser, the lattor being automatically 
disehargod aslreqnently as its change renehes 
the predetermived limit to whieh the spark 
gap has been adjusted. For example, sup- 
posing that the break D is adjusted so as to 
requiro the induetanee device B to operate at 


itssatarated pointasbeforeexplained. Then | 
the number of diseharges of (he conilenser | 


across tho spark-gap duriug ench fuetnation 
in the eoil B will de my more timesthan if 


sap Gareadjustedio | 


[ Ce breake D were operating more rapidly,and 
Hence (he sapidity of the disehare from the 
inđuetion-coil E is inereased in its elicieney, 
giving more volume of discharge. 

It must be undevstood ihat the potential 
that is developed in the indnetion-coli E is 
not as great when ile platos g 1 aro brought 
near together as itis when they are far apart, 
Deeanse in the latter easo the condenser 

hitnge becomes greater necessarily before it 
is diseharged. By incroaslug the length of 
tle spark-gap, the speed of the break remain 
ing the same, [get an inereaso of potential in 

\the oscillator or iuduetion-coil E, and also T 

| may obtain the same effect without varying 

(the lengih of sparkegap by decrensing tho 

need of the break, 

"Che maximum potential obtainable from 

| the induetion-eoil is when the break is ad- 

| justed to rotate at speed sullicienkto permit 
| the saturatiou oč the core "and the spari 

| gap at G is lengthened so that the condenser 

(is allowed to charge to its full capacity. 

| The sudđen openingof the breuk-gap wide 

enough so that no disehavge miu tako place 

iherent, but all tho chargo secksa much bot- 
ter channel of diseharge in the coudensor, 
taking placeus itdoesiu an exceedingly smali 
intervnlof the poriod of rotation of tlic breal 
es the induetanoe-coil B volume of dis. 
ze such that it may charge the eondenser 
uconsiderable nam berof times before another 
break takes place; ov, to put this in another 

way, my apparatus enables me to produce 1 

ge from the device B of sueh enovmous 
volume that (lie sparigap G will be called 
upon to automatically diseharge the con- 
densera numberof times during the interv: 
of one falling of tho lines of foree in the in- 
duetauce devico 1B. 

I regard myselč as tho flust to provide an 
indaetion system capable of aufomaticaliy 
rogulating itself so ns to maintain a given 
discharge, and 1 also believe myself to be the 
first to provide an apparatus capablo oč main 
taluing said eondenser-disoharge nt a given 
amperage. 

"Vha frequency by my system is praetiealij 
ualiuited, inasinuch as a plurality of indud- 
tance devicos B may bo connected independ 
enily to the break D and condenser C, merely 
being arrangod to operate out ot slep with 
| each other, and there will be no danger to the 
goudonser, for the reason iu the spark-gap 
| Grill take care of all the eharge which may 

be delivered to tho condenser. 

My system enables me to use a 
čdlensorand yet with enormonselticien 

rom. 

While 1 have horoii deseribod preferred 
embođiments of my inveniion, T do not re- 
strict myself ihereto. Poresample, the elec- 
tromignels dd“ need not be used; but in- 
stend thereof the induetance device 1 may 
be oppositely wound, us indieated in 
| go Unit the cove D' will be proporly lo 
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rumning tho armature (ofth6 break, Inthis 
case I mako the ends of the core D"hemisphoi 

ical, thoveby obtaining the same advantage 
before expltined in connection with the simi- 
larly-shaped surfaces of the core 1, and tho 
colls DVD will be wound bnek and forth trans- 
versely in the samo manner as the coils o b', 
the dilferonce being that in this case the in- 
ner teruiual becomes the low-potential end 
of tle colls for connection to the dynamo and 
iheouterterminalsarethehigl-potentialends 
of tho evils for connection to the conđenser, 
this form of apparatus, however, not boing; 
so eMieient as the form previously desovibed, 
for the renson that ihe outer or longer turns 


present an inereased rosistanee to the higher | 


potential, wlerens the best effects can be ob- 
fained, us before explained, by presenting a 
sing resistance ton incrensing poren- 


Ina system oftho kind deseribed, an elee- 
tric cirouit, means including u condenser to 
impress ihereon a enrrentof high frequeneg, 
combined with_meuns for automatieally dis- 
charging the conde 
dogrco of charge, and meaus for varying the 
muerage clurge ot the coudenser, snbstan- 
tinlly as described. 

2, In a system ol the kind desoribed, a 
source of electricnl energy, dud a condensor, 
combined with a device for raising the poten- 
tial of the current, means fordiseharging snid 
raised potential solely in one direetion from 
snid device, and means for controlling the po- 
tential of šnid device, substantialiy as de- 
soribed, 

3. Ina system of the kind: deseribed, a 
sonrce uf eleetrical energy, a break, eon- 

and a translating device to reecive 

charge from the condenser, combined 
will meaus for preveuting the diseharge of 
the conđensey back Uhrongh ihe break, sub- 
stanstally as desorihed, 

4. In a Systom oč the kina deseribed, the 
combination with asourceofeleetrical energy, 
a break, and eonđenser, of an induetanco de“ 
vice bebwoen said. sonroo of energy and tho 
break, said device havinga magnetic core,und 
coils in the influenoo of said core and wound 
to present high potenfinl at one end and low 
potential at 
theivlow-potential terminals connected to tho 
source of onergy, and theiv high-potential ter- 
minals connecled to the condenser, and in- 
tetrupted by the break, substantinlly as de- 
seribed. 

5. Ina system of the kind deseribed, the 
cowbinatiou with asourceof electrical energy, 
# breuk, and eoudenses, of an inductance de 
vice botween said source of energy and the 
break, stid devico havluga core producinga 
magnetic field, and coils in tho influonce of 
said field and wouna to presont high potential 
ab one end and low potential at the otherend, 


ratany predetermined | 


he other end, said coils having | 


said coils having theirlow-potentini tovminals 
connected to the source oč energy, and thoir 
high-potential terminals connected tothocon- 
denser, and interrupted by the break, and 
meansto vary the degroe of magnelje sat 

tion of said fold in the operation of the 
tem, substantislly us described. 

6. Iu a system of the kind deseribed, a 
source ofelectrical energy, a break, and acon- 
denser, combined with means independent of 
io bredk for automaticalty regulatine the 
froqueney of disehange from said condenser, 
substantially as doscribed, 

7. Ina system of the kind deseribed, a 
sonce of oleetrica! energy, an inductance de- 
vice for raising the potential of the current 
iherefrom, said devico dolivering snid poten- 
dial in ona direetion only and away from the 
sowrće of energy, a break provided with 
means for maintaining long intervalaofelosed 
etrenit, and sudden short intervals of break, 
a condenser, and an antomatic disehurgo do- 
vice for snid_condenser, substantinliy ns de- 
seribed. 

8. In a system of the kind deseribed, a 
source of eleotrienl energy, an induetance de- 
vice for ruising the potourinl of the emrrent 
therefrom, said device delivering snid poten- 
tial in ond direction only and away from the 
| source of energy,a break provided with means 
| for maintaining long intervals of closed cir- 
| cuit, sud sudden short intervals of break, a 
2 means preventine back discharge 


from the condenserand sparkingat the break, 
and an automatic discharge dovice for said 
conđenser, substantially as desoribed 

3. The combination in an electrical cironit, 
of an induotance-coil having a core produe- 
inga magnetic fold and wound to present a 
high-potential rogion at ono end and low-po- 
lential region at tle other end, the terminal 


supply beingat snid low-potentinl region, and 
the opposite terminal being at said high-po- 

ion, said coil having the porentini 
ihereof decreasing in u. constant ratio from 
the oneto the other terminal, and meehanism 
for interrupting the snid eireuit, said meeh- 
anism comprising means for muintaining the 
eireuit closed in periods suflicient to fully 
harge said magnotic field, substantially as 
desevibed 

10. An indnetaneo-eoil comprisine a cora, 
and a winding of current-eonduetor centrally 
of said eore, stid wiuding being in two coilš, 
each having one terminal adjacent snid core 
and the other terminal removed from said 
core, with all the windings of the coil located 
between said two terminala, and snid coil 
having its potential varying per turn pro- 
gressivoly in a coustant Fatio throughout its 
length from one terminal to the other ter- 
minal, substantinlly as deseribed, 

11. In un induetance-coil, a peripheral core 
or nagmotic body, and a winding of enrrent- 
condactor within the field of said magnetic 
body, said eonductor being wound to present 


thereof eannacted with the source of enrrent- 
| 
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mecessive layers of windings snecossivelg | faces are widely distribnted about 1he coil 
shorter from the peripkery to tho center of | substantially as deseribod. 
the coil thronghont the entire length of the | In testimony whereof 1 have signed my 
conduetor, snbstantially as deseribed, | mamo to this specificatiou in tle prosenco of 
12. In an indnetance device, a magnetic | two subseribing witnesses. 
core, and a coil qdjacent thereto, snid core TNOMAS 1. KINRAIDE. 
presenting curved snrfaces adjacent the evil 
enrving fherefrom in a direetion away from 
the coil, whereby the lines of magnetic foreo LL, 
ro leaving the core perpendicalar to said sur FanprRick DL. Emenv. 
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1o all who it may concern: 

Beit known that I, THOMAS B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
€huseits, have invented an Improvement in 
Flectric Breaks, of which the following de- 

ription, in conneetion with the aecompany- 
ing drawings, is a specification, like letters 
on ćhe drawings representing like parts. 

My present application is a division of my 
appltastion, Borial No. 870,709, Bled Hay 1, 
1898. 

Electric breaks 45 heretofors provided have 
been subject to consiđerable sparking, which 
is not only destructive of the apparatus, but 
is very objeetionable in its eects on the enr- 
rent ind system being operated, this being 
especially true of rotary breaks which operate 
by meanš of a brush in frictional engagement 
with a rotating surface, Accordingly I have 
invented a break in which there is no chance 
for arcing, as there is no surface to are over, 
and also a leading object of my break is to 
provide a means for making an execodingly 
quick break with a relatively long poriod of 
Closed cirenit, my break rendering it possible 
to regulate the period of closed cireuit aeeu- 
rately. Many considerable advantagos re- 
sulting from this construetion will occur to 
those skilled in tho art. 

The details of construetion and principles 
of operation of my improved break will be 
more fully pointed out in tho following de- 
seription, reference being had to the aceom- 
panying drawings, in which Ihave illustrated 
& preferred embodiment of my invention, and 
the latter will be more particularly defined in 
the appenđed elaims. 

Iu tle drawings, Figure 1 isatopplan view 
of one form of my break. Pig. 2 shows the 
same in elevation. 

On a suitablo base D, I journal, in a cen- 
tral post or bearing d, a spindle d'ofan iron 
platć or armature. d, having two or more re- 
gions of varying mass of magnetic material, 
herein shown in the form of eecentric edges 
€, as elegrly shown in Pig. 1. 

"My object is to provide regions of inereas- 
ing magnetic attraction to cočperate with one 
or more suitable eleetromagnets or solenoid 

so devices so located as to suecessively attracb 


these regionsof varying massof magneticma- 
terinl for rotating the armature, as will.now 
be explained. 

Mounted on or otherwise connected to ro- 
tate with tho armature ( are one-or more 
small antifrietion-rolls.d“, two being herein 
shown mounted at the opposite ends of a bar 
df; elampeđ adjustably on the plate 4%. These 
rolls or cireuit-interrupters are preferably of 
indurated fiber. 

Mounted toextend intotho path of the rolla 
dis an arm, (shownas a wirod',) crying a 
ammer d? io contaet with an anyil d on a 
post and limited in its movement by a fiber 
stop (4! on the end of an adjusting-serew dl, 
"The wire d/* is carried bya hub d?, loose oma 
gin di and hold. under tension by a spring- 
eoil du, Fig. 2, fastened at one end to said 
hub and at itsother end toa nut d", carrying 
dinadjustingorsetserew (1, so that by loosen- 
ing the set-serew and swinging its handle one 
way or the other the resistance of ihe arm 5 
may be varied. 

Preferably adjacent the poriphery of the 
armature (I place nttracting meanš, herein 
shown in the form of solenoids or electromag- 
nets (' 4", connected with the main or other 
source of euwrrent by wires d", which enter 
the solenoids at their irfner terminals, so that 
as the magnets d5 25 are onorgized they at- 
traet the armature or plate (ć, and by the in- 
ereasing pull exerted thereou on account vf 
the ceeenitric surfaces d* they cause the plate 
torotate with a speed onlycheaked by the 
striking očthe interrnpterš against theend 
of the arm d', said rolls being placed rela- 
tively to the highest points of the surfaces 5, 
so that they out of, the enrrent just before 
said highest points get opposite the propel- 
Iinganagnels, thereby permitting the momen- 
tum of tho plate or drmature dž to carry said 
highest points beyond the magnetssuflicientiy 
to prevorit the litter oxerting any retarđing 
influence on the rotation of dhe break, 

Preferably I mount the anvil and hammer 95 
ou a swinging ledge or earrier 4, journaled 
on-the post d, so that I am enabled to regu- 
ate the spćed of the break simply by swing- 
ing the carrier done way ortho other. “he 
same effect may be obtained by shifting the rod 
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rošl or rolls di on the plate d, provided they 
are carried, as preferred, on & bar, so that 
they can bo shifted. This adjustment can- 
not of cowrse.take place while the apparatus 
is in operation, and therefore for instantane- 
ous regiilation of the apparatus I providethe 
swinglug carrier d". 

Amovementof the carrier from righttoleft 
causes tho-eurrent to be broken before the 
armature has reaened its point of greatest at- 
tračtion, and as it is moved farther toward. 
the left tho puli on the armature exerted by 
tle magnets is diinished more and more, 
and the speed of rotation of tha armatnre is 
correspondingly reduced, thereby redneing 
the number of breaks and at the same time 
lengtheniug the time which tho cireuit being 
intervupted is closed. 

1 place the arm or wire (5 slightly tangen- 
tial to the armature; as will be seen viewing 


Fig. 1, iu order that the rolls d* may strike: 


the extremo end thereof with least friction, 
striking outward instead of square against 
theend. Thearm d'is connected io themain 
or braneh. thorefrom at dži by means of auy 
suitablo condactor (5, and the anvil d* has 
a conneetion d" io the delivery end d4of the 
civenit, as will readily be understood. 

In operation the magnets being energized 
aitract the occentrie surfaces or other vary- 
ing massesof magnetic material, 50 ato euse 
the armature (0 rotato over to the left, Fig. 
1, the cireuit being completed at dd" until 
the very moment when tho interrupter di 
strikes ihe free end of ihe arm d', whereupon 
the cireuit is instantaneously broken, and 
a8 this tima oceurs slightly before the highest 
points or places of greatest attraction of the 
armatare come opposite the solenoids the 
latter are rendered inactivo merely during 
themoment when the momentunm of the arma- 
tura is carrying the latter by the solenoids, 
sodsto bring the region of least magnetic mass 
agnin opposite the solenoids in position for the 
latter, upon becoming aetivo by the making 
again of the cirevit, to renow their pull upon 
the armature, and thereby continac its rapid 
revolution. This netion is rapidly repeated 

i ake and break of the instrument. 

to provide opposite eulonoids. in 
: Lo render the device perfeetly balanced 
running, although it will be un- 
nat variationsin thisand inall other 
my invention may be made. 

iy to uad of my invention the time-period 
of closađ eirenit may be mađoas considerable 
asdesired. Withany usual break this would 
be impossible, for the reason that in order to 
givo an equivalent period of closed oireuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat frie- 
tionally the surfaces, so as io produce acon- 
stant are, ultimately destroying the break as 

ol ns tho oficieney of the cireuit.Tn_m 


thereisnotevenasparkat the time of break, 
but there is merely ocensionally a residnal 
spark upon tho closing of the break. 

Having deseribed my invention, what I 
claim, and desire to seenre by Letters Patent, 
is— 

1. An electric break comprising arotating 
member, an_eleetromagnet, a break device, 
and means driven by said rotating member 
for interrupting snid break device, snid ro- 
tating member presenting a snrfaca of attrac- 
tion to said magnet eocentric to the center of 
rotation of said member, substantially as de- 
seribed. 

2, An electric break comprising-a rotating 
member, an olectromagnet, a break device, 
and medus driven by said rotating member 
for interrupting snid break device, said ro- 
tating member presenting a surface of attrae- 
tion tosaid magnet eceentrie to the centerof 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vice relatively to the point of highest attrac: 
tion of said eceentriesurface,substantially as 
doseribed. 

3. An electric break comprising a rotating 
member, an eledtromagnet, 4 spring, a break 
device, means to vary the resistance of said 
break device, and means driven by said ro- 
iating member for interrupting said break, 
device, said:rotating member presenting a 
surface of attraction to said magnet eccentrie 
to the centerof rtation of said member, and 
means for varying the time of interruption of 
said. break device relatively to the point of 
highest attraction of said eccentvic surface, 
substantially as desoribed. 

4. An electric break comprising a rotating 
member having regions of varying mass of 
magnetio material producing regions of in- 
ereusing magnetic attraction, an eleetromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating memberfor interrupting the break de- 
vice, substantially as desoribed. 

5. Am electrić break comprising a rotating 
momber having regions of varying mass of 
magnetic material producing regions of in- 
oreasivg magnetic attraction, an electromag- 
net adjacent said rotating member, a break 


| device, and-an irterrupterearried by.said ro- 


tating member for interrupting the break de- 
vice, substantially as deseribed. 

6. An eleetric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
ereasing magnetic attraction, an eleetromag- 
net adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for intervupting the break de- 
vice, substantially as doseribed. 

7. An'oleotric break comprisiug a rotating 
member having regions of inoreasing mag- 
netic attraction, an_eleetromagnet adjacent 
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for adjusting said roll on said rotating mem- 
ber, substantially as deseribed, 

8. An electric break comprising a rotating 
member having regions of inereasing mag- 
netic attračtion, an eleetromagnet adjacent 

+ said rotating member, a brenk device, and a 
bar fixod on snid rotating.member And pro- 
vided with rolls pivoted thereon at its oppo- 
site endsin line with_and to interrupt said 
bregk device, substantially as deseribed. 

9. An eleetric break comprisinga rotating 
meihber having regions. of inereasing mag- 
netic attraction, an eleetromagnet adjacent 
said rotating member, a break device, and an 
interrupter carried by said rotatiug member 
for interrupting the break device, said break 
devico being mounted on a carrier movablo 
concentrically to said rotating member, sub- 
stantially as deseribed: : 

10. An electric break comprising 4 rotating 
member having regiona of inereasing mag- 
netic attraction, an eleetromagnet adjacent 


said rotating momber, a break device, and a 
revolving interrupter driven by said rotating 
member, said break device ineludinga yield- 25 
ivg arm projeeting obliquely into the path of 
said interrupter, substantially as deseribed. 

11. An'eleetrić break comprising an arm 
carrying a hammer, an anvil opposite said 
hammer, said arm being yieldingly supported 50 
and provided with. means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the freo end of said arm, and 
automatic means operated by the current be- 
ing broken for driving snid interrupter, sub- 35 
stantially as deseribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
twosubseribing witnesses, 


THOMAS B. KINRAIDE. 


Witnesses: 
GEo. H. MAXWELL, 
ALEXANĐER C, PROUDFIT, 


No. 623,318. Patented Apr. 18, 1899, 
T. B. KINRAIDE. 
ELECTRICAL SPARK GAP. 
(Zpiientin leš Sept. 24, 1808.) 
(Na Model.) 
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UNITED STATES 


B. KINRAIDKE, OF BOSTON, MAS 


ELECTRICAL 


PATENT OFFICE, 


AGHUSETTS. 


SPARK-GAP. 


SPECIFICATION forming part of Letters Patent No. 628,318, dated April 18, 1899. 


To mil ohom. iš magy csncern 1 

Be it known that f, Tronas B. KIxRAIDE, 
of Boston, county of Suttolk, State of Massa- 
ohusetts, have iuvented an Improvement in 

Spark-Gaps, of which the following 
deseription, in connection with the necompa- | 
nying drawings, isu specification, like letters 
on the drawirgs representing like parts. 

"The more rećent developments in eleetrical 
matters, and particularly in the line of ex- 
perimental reseaveh in connection with statio 
eleetricity, have doveloped conditions requir- 
ing the disehargo of such enormons potentials 
imiđ amperago usto render the apparatus here- 
iofore provided for such pnrposes inefiieient 
und largolg useless, for ihe reason ihat these 
enovmous diseharges which ihe eleetrician 
frequently desires to oxperiment or deal with 
very quickly rendor inoperative or destroy 
sueh usna! apparatus, 

Accordingly it is the objeet of my present 
invention to provide practically indestrneti: 
ble discharge apparatus to meet the moro ex- 
aeting requirements of the present day; and 
to that end I provide a sparkegap which is 
virtual self-recuperative and com prises op- | 
posito parallel diseharge-surfaces of consider- 
ablo area, which, besides their praetically in- 
destructible character, possessnumerons very 
importantadvantages,allas will bo more fully 
pointed out in ihe course of the following de- 
iailed description of ihe apparatus, reference 
beinghadtotheaceompanyingdrawings,illus- 
trativo of preferred embodimenis ihereof, 

In thedrawings, Figure 1 represents in side 
elevation asimpleform of ny improved spark. 
gap._ Fig. 2 is asimilar viow showinga modi- 
lication. Fig. 3 is a top plan viewof the form 
of apparatus shown in Fig, 2. 

While ihe spark-gap wllich eonstićutes my 
invention and which I will now deseribe is 
primarily intended fovusein diseharging con- 
densers, as shown in my application, Serial 
No. 679.790, filed May 3; 1598, it will bo un- 
derstoođ ibatitis notlimited thereto, butmay 
be omployed in various other relations. 

I provile electrođes preferably in the form 
of opposite parallel diska g g, te air-gap be- 
iween whose plane suvfaces constitutes the 

gap, čho oxtended area of these elee- 


trodes prevonting the tendeney of the con- 
denser, for example, to diseharge until it has i 


iotiom filed Bepteimbor 24, 1098. Serial Ko, 691,758. (No molel) 


renehed its maximum eharge and also eaus- 
ing the diseharge to be exceedingly sudden 
when it does tako place and tho disks not be- 

ing liable to become unduly heated. 
"The spark-gap eonstibutes virtually a self- 
stenetiblo eondeuser, as 


m" 
cessive discharges produeing 
dation here and there until the entire su 


\ faces of the two disksare completely osidized. 


Snitable means is provided for aceurately ad- 
justivg these plales relatively to each other 
and regulating their distance apart, or, in 
other words, fot controlling the resistance of 
the intervening gaseons diclectric, and, refer- 
ring io the drawings, where I have shown a 
preferred meausforaceomplishing my object, 
it will be seen ihat I provide a plurality of 
posts gi, threaded at their upper ends and 
carrying shonldered nuts g*, on the shoulders 
of which is placed ihe top disk g. The op- 
posite plate g rests on a support ov table gi 
and is mounted loosely on a post g?, being 
normaliy held downwardly by a spring 95 
contained in a hanger or housing g', depend- 
ing from the table g', said spring benring at 
one end against the flanged lowcr end of the 
banger grand at its othor end bearing against 

a washer g*, reiained by a serow (/, wlhosq 
head enters u hole or recess in the plate g for 
centering the laiter. 

The plate g is provided on its under side 
with a plaralivy of recesses or sockete, heroin 95 
shown as ihree in number, which receive 
props or strats g", projeeting upwardly from 
ihe base of the instrument. "Vhese props g" 
are of precisely oqual length, so that they 
support the plate g in absolute parallelism fo 
its opposite plate g. “Vhe support g' bas de- 
ponding from its lower sido a stud g", which 
is engaged by the bifurentod end g* of a la- 
vor g%, pivoted at gl! toa post g" on the base. 


623,818 


By this provision the most delicate adjust- 
ment is possible simply by svinging the lever 
g one way or the other, so as lo incline the 
struts g“ more or less, and thereby inerease | 
or decrease the distance botween tho plates 
9.4", dho nuts gš being depended upon forthe 
coarser adjustments of the plates. 

Tu Tigs. 3 and 31 have showu the plates g 
"as hollow and provided with water-cireu- 
lation pipes gl'in orđer that they may be ab- 
solutely prevented from all heating under ex- 
traordinary conditions, Under usual condi- 
tions, however, this provision is entirely un- 
necessary, itbeingsulticientsimply toprovide 
the plates, as shown in Fig. 1. 

When ihe adjacent surfaces of the plates 
haye become entirely oxidized, the plates may 
be turned over and their opposite sidos used, 
and when both sides have becomo oxiđizod 
they may be readily removed and seourod off 
without destroyingany of theiradjustmonts. 

My apparatus makes possible the sudden 
diseharge of a conđensor after the latter has 
reached a certain predotermined point, and 
said disehargo is of great volume or large 
amperage and of a very sudden and abrupb 
nabure, asthe current will notbreakaerossthe 
spark-gap until it cannot help doing so, and 
when it does do so the discharge takes place 
with a minimum heating effeer, not interfer- 
ing with ihe efficiency, with vory rapid and 
with very short and sharp oseillations inea- 
pablo ož being obrnined between a ball or 
point discharge gap. 

The adjustmeni of the plates relatively to 
each other regulates the amperage-disehargo 
of the instrument being disehargod. 

Having deseribed my invention, what I 
claim, and desire to seenre by Letters Patent, 
is— 

1. Aspark-gap of the kind deseribed foruse 
ina condenser-cireuit,svidspark-gappresent- 
ing opposite parallel diseharge -surfaces of 
relatively largo areas and menus for regulat- 
ing the diseharge distance between said par- 
allel surfaces, whereby a condenser charge 
may beautomatically governed, snbstantialip 
as deseribed. 

2, 'Tho herein-desoribed spark-gap compris- 
ing opposite eleetrođes presenting parallel 
diseharge-surfaces, one of snid electrodes be- 
ing supportedon three or more struts ofequal 
length, and means for rotatingsaid strut-Sup- 
ported electrode abontits center, whereby ils 
adjustment may bo varied to and from the op- 
posite eleetrođe, substantinliy as deseribed. 

3. A spark-gap, comprising two permanent 
large superfieial areas parallel to each other, | 
constituting opposite diseharge-surfaces, and | 
an interposed gaseous dielectric, said dis- 
charge-svrfaces having conđenser capacity | 


for brenking down the intervening dielectrie, 
amd the latter antomatically restori 
newing itself, substantialiy as des 

parkčgap eomprisine opposite hollow 
plates or disks having parallel diseharge-snr- 
faces, means for regulating the diseharse dis- 
tanee between said sarfaces, and cirenlation- 
pipes entering ihe same, wherebya cireula- 
tion of water may be maintained for koop- 
ing ihe plates or diska cool, substautially as 
desoribed. 

5. A spark-gap comprisiug three or moro 
mosts, shonlders adjustable thereon, a plate 
or dišk supported on said shoulders, a second 
plate below the same, a support therefor, 
three or more upright strutsloosely engaging 
said support, and means to rotate snid Sup- 
port about its center, whereby said struts are 
simultaneously and similarly moved for va- 
rying the distance apart of snid plates, sub- 
stantiglly as deseribed. 

6. A spark-gap comprisinga central post, a 
plurality of supporting-posts, two plates, one 
carried bysaid supporting-posts and the other 
adjacent said central post, three or more simi- 
Jarstrutssupportingsaid lower plate, a spring 
maintašning said struts in proper supporting 
relation, and means to rotate the lower plato 
on said central post, substantially as de- 
seribed. 

7. A spark-gap eomprising a plurality of 

pporting-posts, two plates, the lower plate 
being pivotally mounted, three or more simi- 
Jarstrtits supporting sid lower plate, and the 
upper plate being supported by said support 
ing-poste, a lever pivotally mounted adjacent 
said lower plate and loosely connected there- 
with at its inner end for rotating said plate 
and tipping said struts, substantially as de- 
seribed. 

S. A spark-gap comprisinga central post/a 
plurality of supporting-posts, two plates, the 
lower plate being pivotally monnted concen- 
tricnliy to said eentral post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging the hangerat 
its lower end and held by the post at its up- 
per end, three or more similar struts support 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally monnted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
said struts, substantially as desoribed. 

In teslimony whereof I have signed my 
name to this specification in the presence of 
two subseribing witnossos. 

HOMAS B. KINRAIDE. 

Witnesses: 

Gro. JL MAXWELL, 


ALEXANDER C. PROUDITI.! 
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Data of Application, 14th Mar., 1899—Aceepted, 8th July, 1899 


COMPLETE. SPECIFICATION. 


Improvements in Electric Spark Gap Apparatus. 


1 Tuomas Bunrox Kixname, of 38, Spring Park Avenue, Jamnica Plain, in 
the State of Massachusetts, one of the United States of America, Electrivinn, do 
hereby_declaro the nature of this invention and in what manner the sume is to 
e performed, to bo particularly deseribed and ascertained in and by the following 
statement :— 


The more recent developments in electrical matterx, and particularly in the 
line of experimental researeh in connection with static eleotricity, ka developed 
conditions requiring the discharge of snoh enormous potentials and nmperage ns to 
render the apparatus heretofore provided for sueh purposes inafticient. and largeli 

* for Ute renson that these enormous diseharges which the eleetrician frequently 
devices to experiment or denl with very quickly render" inoperative or destroy «acl 
uusunl npoparat ns 

Aecordingly, it ix the object of my present invention to provide a practicaliy 
i go uppiratas to meet the more exaeting requirements of the 
present day, and to that end I provido a spnrk gap whieh ix virtually self-recuperat 
and cotmprises opposite parallel discharge surfices of considerable aren, which, besidi 

ir praeticaliy indestructi 7) pe numerous very" important advan- 

las will be more fully pointed out in the course of the following detailed 

deseription of the nppsratus, reference being hmi to the neeompauying dratwing« 
illustrative of preferred embosliments thereof, 

In the drawinge, Pig, 1 represent in side elevation a simple form of my" improvel 

PPaa similar view shewing a modifleation. 
5 is a top plan view“of the form of apparatus shewn in Pig. 2. 

1 provide electrodes preferably in the form of opposite parnllel dises g, g', the air 
gop belween whose frume surfaces constitutes the spark gap, ihe extended aren of 
these eleetrodes preventing The tendeney of the condenser (for example) with which 
my invention will ondinarily be used, to diseharge until it has reached its maximum 
charge, and also causing the discharge to bo ozeeodingly sudden when it does take 
place, and the dise not being liable to beeome unduly heated. 

Tie spark gap constitutes virtually a sel-reeuperative condenser, ns it were, the 
parallel, and preferably plane, metallic surface g, gt, being tho  diseharge surfuces 
wbieh discharge through or neross the intervening air dieleetrio. The uir gap is 
broken through when the voltnge has exerted a suficient strain upon the nic to 
rupture it. "Ihe lnrger the dises ure, the_grenter condenser. capacity will they have, 
and hence the further apart they will spark, 

At encli discharge of the condenser m small portion of the platex g, g, is oxidized, 
tbesuccessive disoharges producing very thin oxidation here and there until the 
entire surfaces of the bwo dises aro completely oxidised, These dises may be made of 
copper or other suitable conduetor materini, 

Suitable_ means is provided for acourately adjusting these plates relatively to each 
other and regalating their distance upart, or, in other words, for eontrviling the 
resistance of the intervening gaseous dieleotric, and referring to the drawings, where 
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da Improvementa in Kletric Spark Gap Apparatus, 


1 have shewna preforred means for aeeomplishiog my object, it will. be xeen that I 
provide a plarality of posta gš threaded at thoic upper ends and carrying shouidered 
nuts g on the shonlders of which is placed the top dise g 

"The opposite plate g rests on a support or table g“ and is mounted loosely on a 
post g, being normaliy hold dowuwardly bya spring g* contnined in a hanger or 
Pana depending from the table g* snid spring benring nt one end against the 
flanged lower end of the hanger g! and at ita other end. bearing aga 
retnined by a serow g? whose head entera a hole or resess in the plate g fo 
the latter. 

The plate g is provided on it« unđersida with a plarality of reses« 
korein shown as three in number, which receive propsor struts g"* projesting upw 
from the base of the instrument. 

"These props 9" are of precisely_equal length, so that they support the plate gin 
absolute parallelism to its opposite Tate PA 

The support o* has depending from its lower side a stud gt! whieh is engaged by 
the bifareated end gl ofa lover g“ pivoted at gl*to m post g on ita base, 

By this provišion tbe most delicate adjustment is possible simply by swinging the 
lever gi one way or the other so as to ineline the struts g!" more or less, and therehy 
inoreaso or deeremo the distance between the plates g, g', the nuts g? being depended 
upon for the eoarser ndjustments of the plate. 

In Figx. nd 8 1 har hewn the plntes g, g, ns hollow and provided with wa 
cireulation pipe g'%, in order that they may be absolutely prevented from all beating 
uiuler extmordinary conditions. 

Uuder nsunl conditions, however, this. provision_is entirely unnecemary, it being 
sufficient simply to provide the plato as shdwn in Pig. 1 

Wben the adjacent surfuces of the plates hava become entirely oxtdized, the plate« 
muy be turned oec and their opposite sides used, and when both sides. have. become 
oxidized, they may be readily removed and seoured of" without destroyiug nny of 
their adjustments. 

My apparatus makes possible the sudden discharge ofn condenser nfter the: latter 
has renehed a certain predetermined point, and snid discharge is of great volume or 
large amperago and SP Ee tanas dirujonature salta carmnt vili ne bresk 
ucross the spark gap until it cannot help doing s0, and when it does do so the discharge 
tukes place with.a minimorm heating edfoct, not interfering with the efficieney, with 
very rapid and with very short and sharp oscillations incspable of being obtained 
between a ball or point diseharge gaj. 

"The adjustment of the plates meRlirely to each other regulates the amperage 
discharge of the instrument being diseharged. 


Having now particularly described and uscertained the nature of my said inven- 
tiou, and in wbat manner the sume is to be performed, I declare that what I 
elnim ix1— 


1. A «park gap of the kind desoribed, said. spark gap. presenting opposite: parallel 
disebarge surfaces of relatively large nreas, and means for regulating the discharge 
distance between said parallel snrfaces, substantinily as described, 

2. Tho herein deseribed spark gap comprising opposite eleetrodes presenting 
parallel discharge surfuces, one of snid oleetrodes being supported on three or more 
struts of equal length, and meaus for rotating said strut-supported eleotrode nbout 
its centre, whereby its adjustment may be varied to and from the opposite eleotrode, 
substantinlly us deseribed, 

3 A spark gap comprising two permanent lačge soperficial arens parnilel to each 
other, covstituting opposite diseharge surfuces, and an interposed gaseons dielectric, 
said dizeharge surfaces havlug condenser capacity for breaking down the intervening 
dielectric, and. the later automatically restoring or renewiug itself, substantially a« 
desoribed. ( 

4. A spark gop comprising opposite hollow platex or dise having paralle! discharge 
surface, means for regulating the diseharge distance between snid surfaces, and 
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ering the same, w 


»ported oi 
pport_aboat : : are simultaneonsly and 


varying t mart o plates, substantially a: 


supporting posts, two 
sid post, 
"g maintaining snid 


.a g between snid post and 


land U the post at its upper end, thre 
plate, and the upper plate being sup; 
y mounted adjucent snid lower plate 
end for rotating said plate and tipping 


A.D. 1899. Manon 14. N* 5018, 
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THOMAS BURTON KINRAIDE m JAMAICA-PLAIN (Mass., V. Sr. A). 
Vorrichtung zur Erzeugung elektrischer Entladungen. 


Patentirt im Deutschen Reiehe vom 21, Mirz 1899 ab. 


Die neuerliche Entwickelung auf elektrischem 
Gebiet, insbesondere in Richtung der experi- 
mentellen Arbeit mit statischer Tlektricitit er- 
fordert Entladungen won soleh enormem Po- 
tentisl bezw. Mengen aufgespeicherter Elektri- 
citit, dafk die Ublichen Vorrichtuogen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstorung unterliegen, unzuršichend geworćen 
sind, 

Dieser Uebelstand wird der vorliegenden 
Erfndung gemafs beseitigt dureh die Ver- 
wendung des bekanntćn Kohlrauseh'sehen 
Plattencondensators als Funkengeber zur Er- 
zeugung oscilirender Entladungen, d. h. es 
wicd die Eotladung bewirkt vermitielst zvweier 
unter Belassung ćines Funkenraumes streng 
paraliel zu einander angeordneten Fitchen von 
grofser Ausdebnung. 

Di Erfindung ist in zvei Beispiclen in den 
beiliegenden Zeichnungen veranschaulicht. 

Fig.1 zeigt in Seitenaosicht cine sehr ein- 
fache Ausfbhrungsform und 

Fig. > in gleicher Darstellung čine mit Kubl- 
vorilehtung (tr die. Emladungsplatten  ver- 
sehene Abinderung; Fig. 3 ist die Oberansicht 
zu Fig: 2 ž 

Die Entladungselektroden bestehen nus den 
metallenen Platten oder Scheiben gg, welche, 
mit mčglichst ebener Oberflche vetsehen, streng 
parallel zu einander angeordnet sind; der Luile 
raum zwischen den Pisilen bildet den Funken- 
reum. Je grčiser die Scheiben sind, um so 
groisere Condensatorenpacitit besitzen sie, und 
Gureh einen um so weiteren Zwisthenraum 
lussen sie Funken Ubersehlagen. 

Die Scheiben bezw. Platten g g! sind behufs 


Aenderung des Widerstandes des zwischenge- 
sehalteten gasfišrmigen Dielektrikums verstellbar. 
gemacht. Aus den Zeichnungen, in denen die 
kierzu vom Erfinder_angewendete Einrichtung 
veransehaulicht ist, ersieht man, dafs eine An- 
zahl Skulen g* angeordnet isl, auf deren obere 
mit Gewinde verschene Enden Mutiern g* ge- 
schraubt sind mit Sehultern zum Aufsetzen der 
oberen Scheibe oder Platte gi. 

Die Gegenscheibe g rubi auf einer Unter- 
lage oder einem Tisch gd; sie ist lose in 
einem Stulehen g* gehalten und wird fur ge- 
wohnlich gegen ihre Unterlage gezogen durch 
eine Sehraubenfeder g", welche in čem von 
der Uuterlage herabhingenden Gehšuse g" an- 
geordnet ist. Diese Feder g" stiizt sich mit 
dem unteren Ende gegen den Boden des Ge- 
hiuses und mjt dem oberen Ende gegen cine 
Scheibe g, welehe durch eine Schraube g" 
fesigehalicn ist, deren Kopf in der Scheibe g 
zur Centrirung derselben  versenkt Die 
Sebeibe g ist zuf der Unterseite mit einer An- 
Zabl, auf der Zeichnung 2. B. drei, Vertielungen 
verselien zar Aufnahme der oberen Enden von 
Stiitzen g1%.  Letztere sind von genau gleicher 
Linge, so dafs sie die Scheibe g absolut 
parallel zur Gegenschcibe g! halten. Von der 
Unterseite der Unterlege gt ragt nach unten 
cin Zapfen g"! (Fig. 3), welchen das gegabelte 
Ende gi eines Hebels g" umfaist, der in g 
drehbar auf einer Stule gi gelegert ist. ln- 
folge dieser Einrichtung ist die genaueste Ein- 
stellung in cinfacher Weise ermoglicht, indem 
msn durch Drehen des Hebels (nach der einen 
oder anderen Seite) den Stiitzen g'* eine 
grofere oder geringere Neigung eriheilen und 


dadureh den Abstnd zwischen den Scheiben | 
gg' enisprechend vergrčisern und verringern 
Die Muttern g" dienen grčberer Ein- | 
stellung durch Heben oder Senken der oberen 
Scheibe. 

la den Fig. # und 3 sind hohle Scheiben g g 
in Verbindung mit Wassercirculationsrčhren g!* 
gezeigt, um jeder Erwirmung unter aufserge- 
wčhnlichen Umstinden begegnen zu kčnnen, 
For gevčhnliche Umstinde ist diese Vorkehrang 
včilig tiberftissi; 

Sind die Scheiben uf den  Entlodungs 
Bichen volitindig oxydirt, so kann man sie 
umwenden und die Kehrseiten als Entladungs- 
Bichen benutzen. Sind auch diese oxydiri, sa 
kenn man die Sehćiben leicht herausnehmen 
und blank machen, ohne eine ihrer Einstel- 
lungen zu zersičren 

Die Erfindung ermoglicht unter Entwicke- 
lung von nur wenig Wirme die jahe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 


cillationen, wie sie mit gleicher Rapiditit, 


Ktrze ud Schšrfe vermittest der Entlađung 
zvishen Kuge! ud Spitze nicht erzielbar 
sind. 


PATENT-ANSPEDCEE: 


. Eine Vorrichtung zur Erzeuguog elektri 
seher Entladungen, gekennzeichnet durch 
die Verwendung des Kohlrausch'schen 
Plattencondensators al Funkengeber. 

. Eine Ausfuhrungslorm der unter 1. 
schtitzten Vorrichtung, bei welcher eine der 
Entladungsoberflichen von drei oder mehr 
Siizen von glecher Lange getragen wird, 
welche so angeordnet sind, dals sie zur 
Regelung des gegenscitigen Abstandes der 
Entldungsfiichen zusammen geneigi: wer- 
den kčnnen 

. Eine Ausfihrungsform der unter 1. ge- 
schlitzten Vorrichtung, bei welcher die Ent- 
ladungsoberflicen mit Circulationsvorrich- 
tung behufs Durehleitung von Kuhlwosser 
versehen sind 


se 
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Elektrischer Selbstunterbrecher, 
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Die vorliegende Krfndung bezieht sich auf | 
Stromunterbrecher, welche nach Art der in 
Thompson, Der Elektromagi 94) auf | 
Seite 251 (Fig. 133) und Seite 265 (Fig. 150) 
beschriebenen Motoren gebaut sind, d.h. in 
der Art, dafs ein die Stromofung veran- 
lastendes Glied en einem mit Regionen von 
zunehmender und dann jih shsetzender Masse | 
magnetischen Materinls versehenen rotirenden 
Ejektromagnetanker, und ziar so ongeordnet 
ist, dafs e5 den Elektromagnelsiromkreis bfinet, 
kurz bevar der Anker mit den Punklen grofster 
magnetischer Masse vor den oder die Elektro- 
magnete. gekommen ist, so dafs der Anker sich 
unter seiner lebendigen Kraft weiter dreht und 
so die Wiederherstellung des Stromschlusses 
veranlafst. Die Erfndung bezweckt die leichte 
Vertnderbukeit der Unterbrechungszahl bezw. 
Periodenlinge; dies wird dadureh erreicht, 
dafs der daumenscheibenformig gestaltete Anker 
durch cin um seine Achse verstellbares Glied 
sbhebend gegen einen in seiner Spannung 
surch Torsionsfederlagerung regelbaren Hammer 
wirkt, der zusammen mit dem Ambos suf 
ive um die Ankeruchse verstelibaren Triger 
angeordnet ist. Es kann so vermittlst Ver- 
stelung des Abhebegliedes vor dem Gebrauch 
des Appartes die Periodenlinge  eingestelit, 
und diese dann dem wihrend der Thitigkeit 
des Apparates hervortretenden Bedurfniš ent- 
sprechend verlingert oder verkurzi werden, 
indem man den genannten Triger so dreht, 


das er den Hammer in der Beba det ge- 
nannten Gliedes weiter vorwtrts- oder zurtičke 
stellt, 

Der Unterbi ist auf der beiliogenden 
Zeichnung in einem Ausfihrungsbeispicl dar. 
gestelli, welches Fig. : in der Oberansicht und 
Fig. 2 in ciner Seitenansieht zeigt. 

Dic in der Logerhtilse d drehbore, stekende 


| Spindel 4! trugt eine Ankerscheibe d* von 


soleher Form, da sie dem oder den f2.B. 
zwei) einander diemetral gegentiber engeord. 
neten Elektromagneten oder Solenoiden d'! 2“ 
Regionen von zunehmender magnetischer Masse 
darbietet, indem ihre Peripheric 2. B. zu wei 
excentriech verlaufenden und dann jeh ab- 
fallenden hubdaumenartigen  Vorsprtngen 4% 
ausgebildet ist. Fnr jede Umdrehung des 
Ankers wiiehst so seine Geschwindigkell von 
einer gleichen Anfangigeschwindigkett bis zu 
einem glelehen Maximum. Mit dem Ankor d? 
rotiren Antifrictionsrllehen 4, deren die 
Zeichnung 2. B. zeti an den entgegengesetzten 
Enden ciner ou dem Anker  bokstiglon 
Schiene d* angeordnet zeigt. Sie werden 
vorzugsweise aus Vulkanit oder anderem ge- 
cignelen lsolirmoterisl hergesteli. in ihren 
Weg ragt cin, 2. B. aus einem Drahtstick be- 
stehender Arm 4%, der deo Hammer d" zam 
Stromschliefen mit dem Ambos d* tržgi, wel- 
cher auf dem Ende einer Kinstellschraube d? 
sit. Ein vermiftest Šehraube dU! versteli- 
burer Auschlag 41% (avs gehćrteter Fase1). be- 


greazt die Hammerbuhn auf der entgegenga- | 
setzln Seite. Der Arm oder Stiel d" siz! | 
vermittelst Nabe d"* lose euf elnem Zapfen d5 
und wird federnd gestiitzt durch eine Schrauben- | 
feder d!t (Rig. 2), die am cinen Ende mit der | 
Nabe dl und am anđeren Ende mit einem 
Ring 4" zusammenhingt, welcher_ miteist 
Klemmschraube d!% auf dem Zapien d1 fost- 
geklemmt werden kann. Dureh Verdrehen des 
Ringes nach L&sen der Schraube lit sičh 
somit die Hammerspannung einstellen 

Auf der Zeichnung ist angenommen, der 
Unterbrecher vermittele das Laden eines Con- 
densators; leizterer ist vormittclst Leitungen 
45145 und Klemmen D! Di tiher die Blektro- 
imagnete dd" an die Stromquello, und der 
Unterbrecher ist zwischen die Elekiromugnete 
galego Gesetzt, der Unterbrecher sehliese | 
sich (d' auf 45); alsdann ist der Condensator | 
kurz geschlossen und derselbe entladet sich in- 
folge desen. Der Stromkreis der Elektro- 
magnete jedoch ist geschlossen, und es fest 
der Strom: Siromquelle, 4%, 4% D', 42, 41,4%, 
4% Di,dVd, Stromquelle. Die Elektro- 
anagneie erhalten also Strom und eriheilen dem 
Anker d" Drehang nach links (Pfeil Fig. 1), 
und zwar wegen des excentrishen Verlaufes 
der Vorspringe 3 mit wachsender Geschwin- | 
digkeit, so dafs das in der Drebrichtung vordere 
ROichen d* mit Kraft gegen das Ende des 
Hammerstieles stofst, und der Sehluš 47d# 
šugenblickljch geoinet wird. Die Rollchen dt 
sind beztglich der Ankervorspriinge d5 so ge- 
legi, dafs sic den Hemmer friher aus dor Be 
vihrung mit dem Ambos stofen, als die | 
žufsersten Theile von d%, das sind čie Punkte 
stšrkster Anzichung, den  Elektromagneten 
gegenčiber kommen;" ćer Anker hat ako im 
Moment der Stromifhung bezw. des Strom- 
loswerdens der Illektromagnete eine sehr hohe 
lebendige Krefl. Hierdurch wird der Strom- 
kreis der Flektromognete unterbrochšn und 
der Kurzschtufs des Condensators sufgehoben. 
Es fiefst aledann der Strom von der Strom- 
quelle d"%, Elektromegaet d'*, Klemmne D! dti, 
Čondensaćor dž DE, Elekuomagnet 4" zum 
negativen Poj der Stromquelle, und der Con- 
densator ladet sich. Da der Ladesrom jedoch 
sehr schwach ist, so werden die Elektro- 
magnete 241% durch ihn nicht merklich er- 
regi und kšnnen als stromlos angesehen wer- 
den. Unterdesten hat sich die Ankerscheibe d? 
mit den Armen d5 und den Rollchen d' ver- | 
mčge der lebendigen Kraft. welter gedreht, die 
Punkte stirkster Anzicbung sind an den Elektro- 
magneten  vorbeigegangen und die Punkte 
schwtchster Anziehung vor dieselben gekom- 
men: nun lafst das Roilchen di den Ham- 
mer d5d' los und vermčge der Feder di“ | 
wird der Ilammer 47 gegen d* gedrickt und 


der Schlnfs * wleder hergestellt, Alsdann 
wiederholt sich derselbe Vorgang. Der Stiel 4% 
wird zweckentsprechend tangentinl zum Anker 
gestellt, damit die Rollchen d*  mdglichst 
wenig Reibung zu tberwinden haben. 

Die Rellchenschiene d“ ist auf der Anker- 
achse verstellba“ angeklemmi; andererscits sind 
Ambos und Hammer auf einem Tiger d%% 
angeordnet, der um die Lagerholse d (der 
Spiudel d1) als Zepfen drehbar ist. Hierdureh 
isl einerseits die Einstellung der Periodenlinge 
vor der Inbetriebseizung dos Apparates, an- 
dererseits die Aenderung der Periode wtihrend 
des Betriebes auf cinfachsle Weise ermčgiichi; 
je mehr man die RGilchen d“ in Bezug auf 
die Ankerscheibe d? in der Drehrichtung dr 
selben verstellt, um so grdiser wird der Ab- 
stand der Punkte stdrkster Anziehung zuischen 
den Vorspringen 2% und den Elektromag 
im Zeltpunkte des Oeffnens; letztere (iben also 
auch nur eine schwachere Anziehung suf den 
Anker aus, und dessen Drehgeschwindigkeil 
findet sich enisprecbend verlangsamt, so dafs 
die Anzahl der Unterbrechungen pro Zeitsin- 
heit vermindert, d. h, die Dauer des jeweiligen 
Stromschlusses bzw. des Condensatorkurz- 
schlusses verlingert wird und umgekshri. Dreht 
man nun den Triger d%% 2. B. nach recbts, so 
wird der Absland zwischen Bammer und 
rechtsseitigem Flektromagnet verkirzi und ent- 
sprechend auch im Oefungsaugenblick der 
Abstand zwischea den Punkten stirkster An- 
zichong der Vorspringe d* und den Elektro- 
magneleg veripgest; lezlee (ben also eine 
starkere Anziehung aus und  beschleunigen 
entsprechend die Ankerdrehung, und umgekehrt. 

Infolge ćer beschriebenen Einrichtung kann 
die Stromscblufsperiode fr die Elektronagnste 
so betrichtlich wie gewinscht bemess 
den. Mit cinem gewbhnlichen Unte 
wurde dies unmogiich sein, weil die Borste 
wihrend der Schlufsperiode eufliegen bleiben 
mate und die besehliflene Flichs durch ihre 
Reibung so stark erhilzen wtrde, daš eine 
constante Bagenbildung statifinde, welcbe nicht 
nur die Wirksamkeii des Stromkreises schadi- 
gen, sondem sehliešslich auch den Apparat 
zerstšren wirde. Im beschriebenen Unter- 
brecher ist nicht nur keine Gelegenheit zur 
Bogenbildung vorhanden, well die dazu cr- 
forderliche Oberfiche iiberhaupt fehit, sondern 
es vollzieht sich auch die Oefung so un 
gemein raseh, dafs sie nicht einmal cinen 
Funken tiberspringen machi, was pur ge- 
iegentlich beim Schlufsmachen eintritt. 


PATENT-ANSPRUCHI: 


Elektrischer Selbstunterbrecher, be! welchem 
die mit Stellen von zunehmender und dann 


jih ebsetzender Mase megnetischen Stoffes | bare Hammer (4%) zusammea mit dem Am- 
versthene umlaufende Ankerscheibe cines oder | bos (4%) auf einem um die Achse der Anker- 
mehrorer Elektromagnete einen Hammer ab- | scheibe (4?) drehbaren Triger (4?) ange- 
hebt und dadureh den Stromkreis &finet, du- | ordnet und das von der Amkerseheibe mitge 
dureh gekennzcichnet, dafs der in seiner Špan- | drehte Oefnungselied (2*) um genannte Achse 
mung dureh Torsionsfederlagerung (4%) regel- | verstelibar ist. 
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July 22, 1901 
Monday Morning 
Mr. Gilder, 
Editor Century Magazine, - 
New York City. 


My dear Mr Gilder, 


Mr. Thomas B. Kinraide of Jamaica Plain has in the course of extended experiments, secured 
some very remarkable and valuable photographic plates containing records of electrical discharges. 
There are entirely different from any plates of the kind heretofore secured. They show several 
things that no other photographs of electricity have ever shown. Prof. Cross of the Massachusetts 
Institute of Technology will be glad to assure you of their scientific value should you care to 
correspond with him on the subject. 


I may add that the Institute has recently accepted from Mr. Kinraide a set of about 50 plates. 


I have thought you might like to reproduce some of these plates — Mr. Kinraide calls them as 
“electrographs" — in the “Century". Mr. Kinraide has selected a small number and has kindly 
allowed me to write a descriptive text explaining their meaning and the conditions under which the 
different ones were secured. 


I think you might be interested to visit Mr. Kinraide's laboratory and to see for yourself what 
he has done in this and other lines of electrical investigation. Should you care to do this, Mr. 
Kinraide will be glad to welcome you to meet Prof. Cross there. 


You would then be able to satisfy yourself as to the scientific value of these electrographs 
and to judge whether or not an article in regard to them would be desirable for the “Century". 


Trusting you will find it agreeable to investigate Mr. Kinraide's work, 
Ilam, 
Very truly yours, 
(Miss) Anabel Parker 
76 Munroe St. 
Roxbury, Mass. 

Mr. Kinraide's address is 

Thomas B. Kinraide, Esq. 

Spring Park Ave. 

Jamaica Plain, 
Mass. 


Roxbury, Mass. 
July 25, 1901 
Mr.R. U. Johnson, 
New York City. 


My Dear Mr. Johnson: -- 
Your kind reply to me, under date of July 24, is at hand. 


You mention an article on Mr. Tesla's work printed in The Century Magazine for June, 1890. | 
think you must refer to the one that appeared in the issue for June 1900. That is on entirely 
different lines from the sketch of Mr. Kinraide's work which I have written. 


As soon as | can communicate with Mr. Kinraide, who is just now out of town, | will forward him 
the photographs together with the descriptive text. 


Meantime, both Mr. Kinraide and myself would be glad to have you communicate with Prof. 
Cross whom you doubtless know by reputation. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Recent Discoveries by Nikola Tesla. 
VOL. LX, No. 2. JUNE PRICE, 35 CENTS. 
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THE PROBLEM OF INCREASING HUMAN ENERGY. 


WITH SPECIAL REFERENCE TO THE HARNESSING 
OF THE SUNS ENERGY, 


BY NIKOLA TESLA. 


THLUSTRATED BY THB WRITERS ELEOTRICAL EXPERIMENTS, NOW FIRST PUBLISHED. 


THE ONWAKD MOVEMENT OF MAN—THE 
ENERGY OF THE MOVEMENT—THE THREE 
WAYS OF INCREASING HUMAN ENERGY. 


( jE all the endless variety of phenomena 
Which nature presents to our senses, 
there is none that fills our minds with 
veater wonder than that inconceivably com- 
movement which, in its entirety, we 
nate as human life. Its mysterious 
ricin is veiled in the forever impenetrable 
ist of the past, its character is rendered 
neomprehensible by its infinite intricacy, 
itsdestination is hidden in the unfathom- 
ble depths of the future. Whence does it 
come? What is it? Whither does it tend? 
are the great questions which the sages of 
all times have endeavored to answer. 
Modern science says: The sun is the past, 
the earth is the present, the moon is the 
future. From an incandescent mass we have 
originated, and into a frozen mass we shall 
turn. Merciless is the law of nature, and 
rapidly and irresistibly we are drawn to our 
doom. Lord Kelvin, in his profound medita- 
tions, allows us only a short span of life, 
something like six million years, after which 
time the sun's bright light will have ceased 
to shine, and its life-giving heat will have 
ebbed away, and our own earth will bea lump 
of ice, hurrying on through the eternal 
night. But do not let us despair. There 
will still be left on it a glimmering spark of 


make us measurably forgetful of the gloomy 
future. 

Though we may never be able to compre- 
hend human life, we know certainly that it 
is a movement, of whatever nature it be. 
The existence of a movement unavoidably 
implies a body which is being moved and a 
force which is moving it. Hence, wherever 
there is life, there isa mass moved by a force. 
All mass possesses inertia, all force tends to 
persist. Owing to this universal property 
and condition, a body, be it at rest or in 
motion, tends to remain in the same state, 
and a force, manifesting itself anywhere and 
through whatever cause, produces an equiv- 
alent opposing force, and as an a] 
necessity of this it follows that 
ment in nature must be 


reasoning. It is borne 
perceive—in the mov: 
the surging and 
reverberations of 


life, and there will be a chance to kindle a i 


new fire on some distant star. This wonder- 
ful possibility seems, indeed, to exist, judg- 
ing from Professor Dewar's beautiful experi- 
ments with liquid air, which show that germs 
of organic life are not destroyed by eold, no 
matter how intense; consequently they may 
be transmitted through the interstellar 
space. Meanwhile the cheering lights. of 
science and art, ever increasing in intensity, 


illuminate our path, and the marvels they t 


diselose, and the. enjoyments they offer, 


THE PROBLEM OF INCREASING 


think and act, we are held together, like the 
stars in the firmament, with ties inseparable, 
These ties we cannot see, but we can feel 
them. I cut myself in the finger, and jit 
pains me: this finger is a part of me, [ see 
a friend hurt, and it hurts ne, too: my friend 
and Tare one. And now I see stricken down 
an enemy, a lump of matter which, of all the 
lumps of matter in the universe, I care least 
for, and still it grieves me. Does this not 
prove that each of us is only a part of a 
whole? 

For ages this idea has heen proclaimed in 
the consummately wise teachings of religion, 

bly not alone as a means of insuring 
ind_harmony among men, but as a 
ply founded truth. The Buddhist ex- 
sees it in one way, the Christian in an- 
, but both 

Metaphysical proofs are, however, not 
only ones which we are able to bring 
h in support of this idea. Seience, too, 
»s this connectedness of separate 
als, though not cuite in the same 
it admits that the suns, planets, 
of a constellation are one body, 
there can be no doubt that it will be 
experimentally confirmed in times to come, 
when our means and methods for investigat- 
il and other states und phe- 
1 have been brought to great 
per Still more: this one human 
being lives on and on. The individual is 
emeral, races and nations come and pass 
but man remains. Therein lies the 
profound difference between the individual 
and the whole. Therein, too, is to be found 
the partial explanation of many of those 
marvelous phenomena of heredity which are 
the result. of countless centuries of feeble 

but persistent influence. 

Coneeive, then, man as a mass urged on 
by a force. Though this movement is not 
of a translatory character, implying change 
of place, yet the general laws of mechanical 
movement are applicableto it,and the energy 
associated with this mass can be measured, 
in aecordanee with well-known principles, by 
half the product of the mass with the square 
ofa certain vel . So, for instance, a can- 
non-ball which is at rest possesses a certain 
amount of energy in the form of heat, which 
we measure in a similar way. We imagine the 
ball to consist of innumerable minute par- 
ticles, called atoms or molecules, which vi- 
brate or whirl around one another. We de- 
termine their masses and velocities, and from 
them the energy of each of these minute sy8- 
tems, and adding them all together, we get 

Vow. LX.—21. 


HUMAN ENERGY. 


an idea of the total heat-ener, contained in 
bi ball, which is only mh bir atrest. In 

iS purely theoretical estimate this energy 
may then be caleulated by multiplying half 
Of the total mass—that is, half of the sum of 
all the small masses—with the square of a 
velocity which is determined from the velo- 
Cities of the separate particles. In like man- 
ner we may coneeive of human energy being 
measured by half the human mass multiplied 
With the square of a velocity which we are 
not yet able to compute. But our deficieney 
in this knowledge will not vitiate the truth 
of the deduetions I shall draw, which rest 
on the firm basis that the same laws of mass 
and force govern throughout nature. 

Man, however, is not an ordinary mass, 
consisting of spinning atoms and molecules, 
and containing merely heat-energy. He is 
a mass possessed of certain higher qualities 
by reason of the creative principle of life 
with which he is endowed. His mass, as the 
water in an ocean wave, is being continu- 
ously exchanged, new taking the place of 
the old. Not only this, but he grows, propa- 
gates, and dies, thus altering his mass inde- 
pendently, both in bulk and density. What 
is most wonderful of all, he is capable of 
inereasing or diminishing his velocity of 
movement by the mysterious power he pos- 
sesses of appropriating more or less energy 
from other substance, and turning it into 
motive energy. But in any given moment we 
may ignore these slow changes and assume 
that human energy is measured by half the 
product of man's mass with the square of 
a certain hypothetical velocity. However we 
may compute this velocity, and whatever 
we may take as the standard of its measure, 
we must, in harmony with this conception, 
cometothe conclusionthatthe great problem 
of science is, and always will be, to increase 
the energy thus defined, Many years ago, 
stimulated by the perusal of that deeply in- 
teresting work, Drapers “History of the 
Intellectual Development of Europe," de- 
picting so vividly human movement, I rec- 
ognized that to solve this eternal problem. 
must ever be the chief task of the man of 
science. Some results of my own efforts 
to this end I shall endeavor briefly to de- 

ribe here. 

, Let, then, in diagram a, M represent the 
mass of man. This mass is impelled in one 
direction by a force f, which is resisted by 
another partly frictional and partly negative 
force A, acting in a direction exactly op- 
posite, and retarding the movement of the 
mass. Sueh an antagonistic force is present 
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in every movement, and must be taken into 
consideration. The difference between these 
two forces is the effective force which im- 
parts a velocity V to the mass M in the 
direction of the arrow on the line represent- 
ing the force f. Inaccordance with the pre- 
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THE FIRST PROBLEM: HOW TO INCREASE THE 
HUMAN  MASS—THE BURNING OF ATMO- 
SPHERIC NITROGEN. 


VIEWED generally, there are obviously two 
ways of increasing the mass of mankind: 
first, by aiding and maintaining those forces 
and conditionswhich tend to inerease it; and, 
second,byopposing and reducing those which 
tend to diminish it. The mass will be in- 
creased by careful attention to health, by 
substantial food,bymoderation, by re; gularity 
of habits, by the promotion of marriage, by 
conscientious attention to the children, and, 
generally stated, by the observance of al] 
the many precepis and laws of religion and 
hygiene. But in adding new mass to the old, 
three cases again present themselves. Fither 
the mass added is of the same velocity as 
the old, or it is of a smaller or of a higher 
velocity. To gain an idea of the relative im- 
portance of these cases, imagine a train 
composed of, say, one hundred 


DIAGRAM 4. THE THRPE WA! 


HUMAN ENE 


OF INC 


ceding, the human energy will then be given 
by the produet # MV*=— < V, in which 
M is the total mass of man in the ordinary 
interpretation of the term “mass," and I 
a certain hypothetical velo which, in 
the present state of science, we are unable 
exactly to define and determine. To inerease 
the human energy is, therefore, equivalent 
to increasing this product, and there are, as 
will reađily be seen, only three ways possible 
toattain this result, which are illustrated in 
the above diagram. The first way, shown 
in the top figure, is to increase the mass 
(as indicated by the dotted cirele), leaving 
the two opposing forces the same. The 
second way is to reduce the retarding force 
Rtoa smaller value 7, leaving the mass 
and the impelling force the same, as dia- 
grammatically shown in the middle figure. 
ad third Way, which is illustrated in the 
fto ia is to inerease the impelling force 


MEKI value F) while the mass and the 


g force R remai Ž 
dently fixed limits ox in unaltered. Evi- 
Of mass and 


but the 


impi 


* locomotives running on a track, 


and suppose that, to inerease the 
energy of the moving mass, four 
locomotives are added to the 
If these four move at the 
same velocity at which the train is going, the 
total energy will be increased four per cent.; 
if they are moving at only one half of that 
velocity, the ineredse will amount to only one 
per cent.; if they are moving at twice that ve- 
ity, the increase of energy will be sixteen 
r cent. This simple illustration shows that 
f the greatest importancetoadd massof 
a higher velocity. Stated more to the point, 
if, for example, the children be of the same 
degree of enlightenment as the parents,— 
that is, mass of the “same velocity,—tle 
energy will simply inerease proportionatelj 
to the number added. If they are less ir 
telligent or advanced, or mass of “smallet 
velocity," there will be a very slight gainin 
the energy; butif they are further advanced 
or mass of “higher velocity," then the ner 
generation will add very considerably to tić 
sum total of human energy. Any addition: 
mass of “smaller velocity," beyond that 5 
dispensable amount required by the law € 
pressed in the proverb, “ Mens sana inc. 
pore sano," should be strenuously 
For instance, the mere develc 
muscle, as aimed at in so 
leges, I consider equival 
ol “smaller velocit, 
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mind and body, and the highest effici 
performance, is, of Ede primene ha 
ment. The above example Shows that the 
most important result to be attained is the 
education, or the increase of the“ velocity,» 
of the mass newly added. a 
Conversely, it scarcely need be state 

hing that is against the tone, 
religion and the laws of hygiene is tendin, 

to decrease the mass. Whisky, \wine, te 
coffee, tobaceo,and other such stimulants ae 
responsible for the shortening of the lives of 
many, and ought to be used with moderation, 
But 1 do not think that rigorous Measures 
of suppres n of habits followed through 
many generations are commendable. It is 
wiser to preach moderation than abstinence, 
We have become aceustomed to these stimu- 
s, and if such reforms are to be effected, 
they must be slow and gradual. "Those whq 
are devoting their energies to such ends 
1 make themselves far more useful by 

eir efforts in other directions, as, 

for instance, toward providing pure water. 
Por every person who perishes from the 
effects of a stimulant, at least a thousand 
d m the consequences of drinking im- 
er. This precious fluid, which daily 
s new life into us, is likewise the chief 


vehicle through which disease and death 

our bodies. The germs of destruction 
it conveys are enemies all the more terrible 
as they perform their fatal work unper- 


ceived. They seal our doom while we live 
and enjoy. The majority of people are so 
ignorant or careless in drinking water, and 
the consequences of this are so disastrous, 
that a philanthropist can scarcely use his ef- 
forts better than byendeavoring to enlighten 
those who are thus injuring themselves. 
By systematic purification and  steriliza- 
tion of the drinking-water the human mass 
would be very considerably inereased. It 
should be made a rigid rule—which might be 
enforced by law—to boil or to sterilize other- 
wise the drinking-water in every household 
and publie place. The mere filtering does 
not afford sufficient security against infec- 
tion. All ice for internal uses should be 
artificially prepared from water thoroughly 
sterilized. The importance of eliminating 
Serms of disease from the city water is gen- 
erally recognized, but little is being done a 
improve the existing conditions, as no sat- 
isfactory method of sterilizing great quan- 
tities of water has as yet been brought for- 
Ward. By improved electrical applianees la 
are now enabled to produce ozane cheaply 
and in large amounts, and this ideal disin-_ 


Careless negleet of the same, are important 
faetors of mortality. In noting Sveta 
every new sign of approaching danger, and 
ree Conscientionsly every possible effort 
0 avert it, we are not only following wise 
laws of hygiene in the interest of our well- 
being and the success of our labors, but we 
are also complying with a higher moral duty. 
Every one should consider his body as a 
priceless gift from one whom he loves above 
all, as a marvelous work of art, of unde- 
seribable beauty and mastery beyond human 
conception, and so delicate and frail that a 
Word, a breath, a look, nay, a thought, may 
injure it. Uneleanliness, which breeds dis- 
ease and death, is not only a self-destructive 
but a highly immoral habit. In keeping our 
bodies free from infection, healthful, and 
Pure, we are expressing our reverence for 
the high principle with which they are en- 
dowed. He who follows the precepts of hy- 
giene in this spirit is proving himself, so far, 
truly religious. Laxity of _morals is a ter. 
rible evil, which poisons both mind and body, 
and which is responsible for a great redue- 
tion of the human mass in some countries. 
Many of the present customs and tenden- 
cies are produetive of similar hurtful re- 
sults. For example, the society life, modern 
education and pursuits of women, tend- 
ing to draw them away from their house- 
hold duties and make men out of them, must 
needs detract from the elevating ideal they 
represent, diminish the artistic creative 
power,and cause sterilityand a general weak- 
ening of the race. A thousand other evils 
might be mentioned, but all put together, in 
their bearing upon the problem under diseus- 
sion, they would not equal a single one, the 
want of food, brought on by poverty, desti- 
tution,and famine, Millions of individualsdie 
yearly for want of food, thus keeping down 
the mass. Even in our enlightened communi- 
Kg ithstanding the many charita- 
ties, and notwithstanding a 
ble efforts, this is still, in all probability, the 
chief evil. Ido not mean here absolute want 
of food, but want of healthful nutriment, 
How to provide good and plentiful food 
is, therefore, a most important question of 
the day. On general principles the raising 
of cattle as a means of providing food is 
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pm | in the sense inter- 
Pa shore gbžinat undovhtedy tend 49 
pao o r velocity. 
Boon adja rao vog 
Ter. Sai think, therefore. that Mama 
ismisa commendable departure from na 
stablished barbarous habit. That we car 
subsist on plant food and perform our w ĆI 
even to advantage is not a theory, bu ta wel a 
demonstrated fact. Many races living al- 
most exclusively on vegetables are of supe- 
rior physique and strength, There is no 
doubt that some plant food, such as oat 
meal, is more economical than meat, and su- 
perior to it in regard to both mechanical and 
mental performance. Sueh food, moreover, 
taxesour digestive organs decidedlyl ,and, 
in making us more contented and sociable, 
produces an amount of good difficult to es- 
timate. In view of these facts every effort 
should be made to stop the wanton and cr uel 
slaughter of animals, which must be de- 
structive to our morals. To free ourselves 
from animal instincts and appetites, which 
keep us down, we should begin at the very 
root from which they spring: we should 
effect a radical reform in the character of 
S MThere seems to bono plilosophivi neces- 
sity for food. We can conceive of organized 
beings living without nourishment, and de- 
riving all the energy they need for the per- 
formance of their life-funetions from the 
ambient medium. In a crystal we have the 
elear evidence of the existence of a forma- 
dive life-principle, and though we cannot 
understand the life of a crystal, it is none 
the less a living being. There may be, be- 
sides crystals, other such individualized, 
material systems of beings, perhaps of gase- 
ous eonstitution, or composed of substance 
still more tenuous. In view of this possi- 
bility,—nay, probability, —we cannot apo- 
dietically deny the existence of organized 
beings on a planet merely because the condi- 
tions on the same are unsuitable for the 
existence of life as we conceive it. We 
cannot even, with positive assurance, assert 
that some of them might not be present 
here, in this our world, in the very midst of 
u8, for their constitution and life-manifes- 
Taoa such that we are unable to 
m. 
The produetion 
dao for causinj 
naturally s 
de of thio 
not aj 
for the pres 


of artificial food as a 
& an increase of the human 
uggests itself, hut a direct 
kind to provide nourishment 
ear to me rational, at least not 
ent. Whether we could thrive 


on such food is very doubtful. 
result of ages of continuous mak. the 
we cannot radically change without unf 
seen and, in all probability, disastrone poe 
sequences. So uncertain an experimov 
should not be tried. By far the best was 
seems to me, to meet the ravages of the evil 
would be to find ways of inereasing the pp 
duetivity of the soil. With this object ihg 
preservation of forests is of an importaneg 
which cannot be overestimated, and in thi, 
connection, also, the utilization of water. 
power for purposes of electrical transmis. 
sion, dispensing in many ways with the ne. 
cessity of burning wood, and tending therehy 
to forest preservation, is to be strongly ad- 
vocated. But there are limits in the improve. 
ment to be effected in this and similar ways, 
To inerease materially the produetivity 
of the soil, it must be more effectively 
fertilized by artificial means. The question 
of food-produetion resolves itself, then,into 
on how best to fertilize the goil. 
that made the soil is still a 
ystery. To explain its origin is proba 
bly equivalent to explaining the origin 
of life itself. The rocks, disintegrated hy 
isture and heat and wind and weather, 
were in themselves not capable of maintain- 
ing life. Some unexplained condition arose, 
and some new principle came into effect, and 
the first layer capable of sustaining low 0r- 


ng quality to the soil, and higher 
ould then subsist, and so on and 


theories are, even now, not in agreement aš 
to how fertilization is effected, it is a faet, 
only too well ascertained, that the soil can- 
not indefinitely sustain life, and some way 
must be found to supply it with the su 
stances which have been abstracted from št 
by the plants. The chief and most valuab 
among these substances are compol 
nitrogen, and the cheap production 

is, therefore, the key for the solut 
all-important food proble X 
contains an inexhal 

gen, and could we 

these compounds, a 

mankind wou 
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combine even with Oxygen. But here elec- 
tricity comes to our aid: the dormant aftini- 
ties of the element are awakened by an elee- 
tric current of the proper quality. Ag alump 
of coal which has been in contact with Oxygen 
for centuries without burning will combine 
withit when once ignited,sonitrogen, excited 
by electricity, will burn, I did not Ssueceed, 
however, in producing electrica] disehargeg 
exciting very eftectively the Atmospheric 
nitrogen until a comparatively recent date, 
although 1 showed, in May, 191, in a sono 
tie lecture, a novel form of discharge or 
electrical flame named “St, Elmo's hotfire," 
which, besides being capable of generating 
ozone in abundance, also Possessed, as I 
pointed out on that Vecasion, distinetly the 
quality of exciting chemical affinities, This 
iseharge orflame was then only three or four 
5, its ehemical action wag likewise 
ble, and consequently the process of 
of theni ogen was wasteful How 
this action was the question. 
€ectric currents of a peculiar kind 
reduced in order to render the pro- 

»n combustion more efficient. 
advance was made in ascer- 


the chemical activity of the 
"ge was very considerably increased 


by using currents of extremely high fre- 
queney or rate of vibration. This was an 
important improvement, but practical con- 
siderations soon set a definite limit to the 
in this direction. Next, the ef- 

fects of the electrical pressure of the cur- 
rent impulses, of their wave-form and other 
characteristic features, were investigated. 
Then the influence of the atmospheric pres- 
sure and temperature and of the presence 
of water and other bodies was studied, and 
thus the best conditions for causing the 
most intense chemical action of the dis- 
Charge and securing the highest efficieney of 
ithe process were gradually ascertained. Nat- 
urally, the improvements were not quick in 
coming; still, little by little, I advanced. The 
flame grew largerand larger, andits oxid ing 
tion more and more intense. From an in- 
gnificant brush-diseharge a few incheslong 
it developed into a marvelous electrical phe- 
mMomenon, a roaring blaze, devouring the ni 
'ogen of the atmosphere and measuring 
Sixty or seventy feet across. Thus slowly, 
almost imperceptibly, possibility became ac- 
omplishment. All is not yet done, by any 
ang, but to what a degree my efforts have 
non rewarded an idea may be gained from 
"inspection of Fig. 1 (p. 176), which, with its 
itle, is self-explanatory. "The flame-like dis- 
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Shargo visible is produ i : 
trical oscillationa mH ikoni 
E shown, and violently agitate the eleetri- 
a moleculeg Of the air, By this means a 
Strong affinity is created between the two 
normally indifterent Constituents of the at- 
mosphere, and they combine readily, even if 
no further Provision is made for intensifying 
the chemical aetion of the discharge. In the 
manufacture of nitrogen compounds by this 
method, of course, every possible means 
bearing upon the intensity of this action 
and the eflicieney of the process will be taken 
advantage of, and, besides, special arrange- 
ments will be provided for the fixation of 
the compounds formed, as they are gener- 
ally unstable, the nitrogen becoming again 
inert after a little lapse of time. Steam is 
a simple and effective means for fixing per- 
manently the compounds. The result illus- 
trated makes it practicable to oxidize the 
atmospherie nitrogen in unlimited quanti- 
ties, merely by the use of cheap mechanical 
power and simple electrical apparatus. In 
this manner many compounds of nitrogen 
may be manufactured all over the world, at 
a small cost, and in any desired amount, 
and by means of these ćompounds the soil 
can be fertilized and itsproductiveness indefi- 
nitely inereased. An abundance of cheap 
and healthful food, not artificial, but such as 
we areaccustomed to, may thus be obtained. 
This new and inexhaustible source of food. 
supply Will be of incaleulable benefit to man- 
kind, for it will enormously contribute to the 
increase of the human mass, and thus add 
immensely to human energy. Soon, I hope, 
the world will see the beginning of an indus. 
try which, in time to come, will, 1 believe, be 


in importance next to that of iron. 


THE SECOND PROBLEM: HOW TO REDUCE THE 
FORCE RETARDING THE HUMAN MASS—THE 
ART OF TELAUTOMATICS. 


As before stated, the force which retards 
the onward movement of man is partly fric- 
tional and partly negative. To illustrate 
this distinetion I may name, for example, 
ignorance, stupidity, and imbecility as_some 
of the purely frictional forces, or resistanceg 
devoid of any directive tendeney. On the 
other hand, visionariness, insanity, self-de- 
structive tendeney, religious fanaticism, and 
the like,are all forces of anegative character, 
acting in definite directions. To reduce or 
entirely to overcome these dissimilar retard- 
ing forces, radically different methods must 
be employed. One knows, for instance, what 
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Henin Sah enlehao eonvince, and not at ea 

possibly direct him, turn his vice into 

possibly 


S e does not know, 
minel Rasa i maydo,and 
ZA th a mass, 

let loose by the mad 
force alwa; 


ntage; 
involves 
'he first a, 
question is: 
force in the right direction and rei 
ictional force, 
Biao can be no doubt that, of all the 
frictional Tesistances, the one that most 
retards huma, 


we 
departure than was 
tion? Let us im; 
tain that, that period: 
e become of that wa, 
hese there is 


“ompelled 
Ji oduetiveness, 
MS of money daily required for the 
"aICe of armieg and war apparatus, 
TePresenting "Ver So much 0f human energy, 
all the effort , elessly shent in the Produe- 
i implements 


Law anq Order 
Maintenance of 
“an exist 

ine, Every 
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Were these such Would be easier to 
an to destro) N Would go on unre- 
>d, creating and a Umulating_ without 
Such conditions are not of this earth. 
which could do this Would not bea 
U might bea god. 
idvantage over attack, but 
ms to me, 
of new pri 
can render harbors ii 
but we 


vttack 
lated; 


a state of things 
n which would be 
uman progress. It 
hing all the barrierg Which sepa- 
nd countries that civilization 
t furthered. 

ain, it is eontended by some that the 
the flying-machine must bring on 
1 peace. This, t00, I believe to be an 
roneous view, The flying-machine 
inly coming, and Very soon, but the 
conditior remain the same as before. 
In fact, I see no reason Whya ruling power, 
like Great Britain, might not govern the 
air as well as the sea. Without wishing 
to put myself on record as a prophet, I do 
not hesitate to say that the next years will 
the establishment of an “air-power," and 
its center may not be far from New York. 

But, for all that, men will fight on merril) 

The ideal development of the war princi- 
ple would ultimately lead to the transforma- 
tion of the whole energy of war into purely 
Potential, explosive energy, like that of an 
eleetrical condenser, In this form the war- 
“nergy could be maintained without effort; 
it would need to be much smaller in amount, 
While incomparably more effective. 

As regards the security of a country 
against foreign invasion, it is interesting to 
note that it depends only on the relative, 
and not on the absolute, number of the in- 
dividuals or magnitude of the forces, and 

hat, if every country should reduce the 
War-force in the same ratio, the security 
"ould remain unaltered. An international 


Defense will always ii 


Seem to be the first 
Ward diminisi 
N_movement, 
the existing conditions can- 
definitely, for a new element 
0 assert itself, 


h rational step 
“ing the force retard- 


e aceomplished. 

Let us go back to the early beginning, 
When the law of the stronger was the only 
law. The light of reason Was not yet kindled, 
and the weak was entirely at the mercy 
of the strong. The weak individual then 
began to learn how to defend himself. He 
made use of a Club, stone, spear, sling, or 
bow and arrow, and in the course of time, 
instead of physical strength, intelligence be- 
Came the chief deciding factor in the battle. 
The wild character was gradually softened 
by the awakening of noble sentiments, and 
80, imperceptibly, after ages of continued 
Progress, we have come from the brutal fight 
Of the unreasoning animal to what we call 
the “eivilized warfare" of to-day, in which 
the combatants shake hands, talk in a 
friendly way, and smoke cigars in the en- 
tractes, ready to engage again in deadly 
conflict at a signal. Let pessimists say what 
they like, here is an absolute evidence of 
great and gratifying advance. 

But now, what is the next phase in this 
evolution? Not peace as yet, by any means. 
The next change which should: iturally fol- 
low from modern developments should be 
the continuous diminution of the number of 
individuals engaged in battle. The 


will be one of 
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sah power eannon, explosive pro- 
tok or other implements 
edo eonglit, no matter how de- 

\ may be made, that condition 
zi ed through any such de- 
ch implements require men 
men are pensable 
parts of the hinery. Their object is to 
PaPa to destroy. Their power resides in 
their capacity fi oimgevil. So long as men 
meet in battle, there will be bloodshed. 
Bloodshed will ever keep up barbarous pag: 
gion. To break s fierce spirit, a radical 

ture must be 


struetive t 
can never 
velopment. All 
for their operation 


omething that 
*e—a principle 
voidably 


turn the 
battle into a n 
test without lo 
result men must 
must fight ma 


od 

jenged with: machine 
But how aceomplish 
that which seem sible? The answer 
is simple enough machine capable 
of acting as though it were part of a human 
being—no mere mechanical contrivance, 
.comprising levers, serews, wheels, clutches, 
and nothing more, but a machine embodying 
a higher principle, which will enable it to per- 
form its duties as though it had intelligence, 
experience, reason, judgment, a mind! This 
conclusion is the result of my thoughts and 
observations which have extended through 
virtually my whole life, and I shall now 
briefly describe how I came to aecomplish 
that which at first seemed an unrealizable 
dream. 

A long time ago, when I was a boy, I was 
afiicted with a singular trouble, which seems 
to have been due to an extraordinary excita- 
bility of the retina. It was the appearance 
of images which, by their persistence, marred 


I noted, namely, that wi 

an object appeared damn ke 

seen something which remi 

the first instances I thought tl 

aceidental, but soon I GONE 

that vas not so. A vimal i 
seiously or uneonseioasly receiveg o. 
preceded the appearance of theta Invarigj 
ually the desire arose in me to dna oč jos 
time, what caused the images to g, Put even 
the satisfaction of this desire sgon bee 
necessity. The next observation Imade LI 
that, just as these images followed ag g di 
of something I had seen, so also the 4) ke 
which I conceived were suggested in Tie 
manner. Again, I experienced the same de. 
sire to locate the image which Caused tie 
thought, and this search for the origin 
visual impression soon grew to be a 
nature. My mind became automatic, za i 
were,and in the course of years of con: 
almost unconsćious performance, I | 
the ability of locating every time and, asa 
rule, instantly the visual impression whieh 
started the thought. Nor is this all, It ma 
not long before I was aware that also allmy 
movements were prompted in the same way, 
and so, searching, observing, and verifjing 
continuously, year after year, I have, ir 
every thought and every act of mine le 
monstrated, and do so daily, to my : 
satisfaction, that I am an 

dowedwith power of movement, 

responds to external stimuli beating up 
my sense organs, and and aets“ 
moves accordin; r oj 


the vision of real objects and interfered struci 


with thought. When a word was said to me, 
the image of the object which it designated 
would appear vividly before my eyes, and 
many times it was impossible for me to tell 


€ty, and I tried hard to free. 


EN But for a long time I U 


PIG. 2. THE FIRST PRACTICAL TELAUTOMATON, 
A machine having all its bodily or translatory movements and the operations of the Interior 


mechanism controlled from a distance without wires. The erewless boatshowi 


iu the photograpi 


ins ita own motive power, propelling- and steeringmaehincry, and numerous other gceva. 


, Al] of wlioh are controlled by transmittii 
lations to a cirouit carried by the boat and adji 


speak, As to the capacity for propagation, 
it could likewise be left out of considera- 
tion, for in the mechanical model it merely 
signified a process of manufacture. Whether 
the automaton be of flesh and bone, or of wood 
and steel, it mattered little, provided it could 
Perform all the duties required of it like an 
intelligent being. To do so, it had to have 
an element corresponding to the mind, which 
Vor. LX.—22. 


from a distance, witho trical 
Justo to zospond obi to icon ogeliatannic on OBGi 


would eitect the control of all its movement 
and operations, and cause it to in any 
unforeseen case that might % 

with knowledge, reason, jud; 

perience. But this element 

embody in it by conveying 

telligence, my 

invention. 
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Timu 
one Aiftk 
has been suggested, whieh 
of controlling the move- 
Penta and operations of distant automatons- 
This principle evidently was applicable to 
(of machine that moves on land or in 
ter or in the air. In applying it prac- 
# time, I selected a boat (see 
placed within it 
The propeler, 


«telautomatics 
means the art 


any 
the wai 
tically for the fi 
Fi A storage battery 
furnished the motive power. 
driven by a motor, represented the locomo- 
dive organs. The rudder, controlled by an- 
other motor likewise driven by the battery, 
took the place of the directive organs. As 
to the sensitive organ, obviously the first 
thought was to utilize a device responsive 
to rays of light, like a selenium cell, to repre- 
sent the human eye. But upon cioser in- 
quiry I found that, owing to experimental 
and other dificulties, no thoroughly satis- 
factory control of the automaton could be 
effected by light, radiant heat, Hertzian 
radiations, or by rays in general, that is, 
disturbances which pass in straight lines 
through space. One of the reasons was 
thatany obstacle coming between the opera- 
tor and the distant automaton would place 
, o his control. Another reason was 
: at the sensitive device representing the 
ye would have to be in a definite positi 
with respect to the distant NRodij= 
Paratus, and this nec i jonimiline Be 
great limitations in nod aL Mae 
perja ivensi e control. Still an- 
in usinj 'Iy important reason was that, 
sing a8 it would be dificult, if not im. 
possible, to givo to th e dificult, if not im- 
na dai ua 
er machi; istinguishing it 
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toan in- 
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FIG. 4. EXPERIMENT TO ILLUSTRATE TEB TIRANI 


SION OF ELECTRICAL ENERGY THROUGI 
FARTH WITHOUT WIRE. 
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PIG. 5. PHOTOGRAPHIC VIEW OF COILS RESPONDING TO ELECTRICAL OSCILLATIONS. 
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distant “ electrical oscilator." This cireuit, influences affecting its sensitive organs, a 
in responding, however feebly, to the trans- great variety of acts and operations as if it 
mitted vibrations, affeeted magnets and had intelligence. It will be able to 
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h were controlled the movements of the in advanee; it will be VE ditinguih. 
and rudder, and also the operations ing between what it ought and Č 
ther a not to do, and of or, 
otherwise state 
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invention saw in it merely an automobile 
torpedo, which was to be used for the pur- 
pose of Hlowing up battle-ships, with doubtful 
suecess. The general impression was that I 
contemplated simply the steering of such a 
vessel by means of Hertzian or other rays. 
There are torpedoes steered electrically by 
wires, and there are means of communicat- 
ing without wires, and the above was, of 
Course, an obvious inference. Had I accom- 
plished nothing more than this, I should have 
made a small advance indeed. But the art 
I have evolved does n 
the cha, 


KI all the inn 
'ements, ag 
ibo interaci well 


ry 
of all 
many, of an 
cis kg no dividua 


; have been impossible without thisne1 
, ture, and which, in my opinion, must 


to submarine and ačrial vessels, Thereisvir. 
tually no restriction as to the amount of er- 
plosive it can carry, or as to the distance at 
which it can strike, and failure is almostim- 
possible. But the force of this new principle 
does not wholly reside in its destruetivenes. 
Its advent introduces into warfare an ele 
ment which never existed before—a 
machine without men as a means of 

and defense. The continuous de' ent 
this direetion must ultimately make wara 
mere contest of machines without men i 
Without loss of life—a condition whioh wo 


te 


reached as preliminary to p 

The future will either bear out or 

these views, My ideas on this sobjet i 

been put forth with deep conviotion, 2% 

a humble spirit. be 
The establishment of permanent PR 

relations between nations would 10% nah 

tively reduce the force retarding the of tiš 

mass, and would be the best solution 

great human problem. But will i 
universal peace ever be realized? 
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OF the three possible Solutions of the main 
problem of inereasing human energy, this is 
by far the most important to Consider, not 
only because of its intrinsie signif ance, but 
also because of i intimate bearing on all 
the many elements and conditions w hich de- 
termine the movement of humanity. In order 
to proceed systematically, it would be neces- 
sary for me to dwell on all those eonsidera- 
tions which have guided me from the outset 
in my efforts to arrive at a solution, and 
which have led me, step by step, to the re- 
sults I shall now describe. AS a preliminar 

study of the problem an analytical investi- 
gation, such as I have made, of the chief 
forces which determine the onward_move- 


be of advanta 
in ide 


ge, particularly in 
Of that hypothetic: G 
hieh, a »xplained in the I 
ure of human energy; 
Specifically here, as | would desire 
Would lead me far beyond the se. of t 
Present subject. Suffice it to > that the 
resultant of all these for 
the direetion of reason, whi h, therefore, de- 
termines, at any time, the direction of human 
This is to say that every effort 
Which is seientifically applied, rational, use- 
ful, or praetical, must be in the direction in 
Which the mass is moving. The practical, 
rational man, the observer, the man of busi- 
ness, he who reasons, caleulates, or deter- 
mines in advanee, carefully applies his effort 
S0 that when coming into effect it will be in 
the direction of the movement, making it 
thus most eficient, and in this knowledge 
and ability lies the secret of his success. 
Every new fact discovered, every new ex- 
perience or new element added to our know- 
ledge and entering into the domain of rea- 
Son, affeets the same and, therefore, changes 
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PIG. 9. EXPERIMENT TO ILLUSTRATE THE CAPACITY OF THE OSCILATOR FOR CREATING 
A GREAT ELECTRICAL MOVEMENT. 


The ball shown in the photograph, covered witl a polishedi metalic coating of twenty square 1 
surface, represents a large reservoi of electnicity, and the inverted iju puni mdernesik. qfeha, sharp 


ritu, a big opening through which the eleetricity can escape before filing the 


reservoji. "The guantity 


of electricity set in movement is so great that, although most of it eseapes thron; :h the ri ra 
o e ka m Mj a kr EO) filled to over. 
flowing (as is evident from the diseharge escaping on the top of the ball) one hundred and fifty thou- 


sumd times per second. 


the direction of the movement, which, how- 


the morning, 
note that all 


steam-power; the trains bring our breakfast 
from distant localities; the elevators in our 
dwelling and in our office building, the cars 
that carry us there, are all driven by power; 
in all our daily errands, and in our very life- 
pursuit, we depend upon it; all the objects 
we see tell us of it; and when we return to 
our machine-made dwelling at night, lest we 
should forget it, all the material comforts of 
our home, our cheering stove and lamp, re- 
mind us how much we depend on power. And 
when there is an accidental stoppage of the 
machinery, when the city is snow-bound, or 
the life-sustaining movement otherwise tem- 
porarily arrested, we are affrighted to realize 
191 
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ment. The: e solutions 
which are po at great problem, 
and all of them have one object, one end, 
namely, to inerease human energy. When 
we recognize this, we cannot help wonder- 
ing how profoundly wise and scientific 
and how immensely practical the Christian 
religion is, and in whata marked contrast it 
stands in this respect to Other religions, 
It is unmistakably the result of practical 
experiment and scientific observation which 
have extended through ages, while other 
religions seem to be the Yutcome of merely 
abstract reasoning. Work, untiring effort, 
useful and accumulative, with periods of rest 
and recuperation aiming at higher efficieney, 
is its chief and ever-recurring command. 
Thus we are inspired both by Christianity 
and Science to do our utmost toward in- 
creasing the performance of mankind. This 
most important of human problems I shall 
now specifically consider, 


THE SOURCE OF HUMAN  ENERGY—THE 
THREE WAYS OF DRAWING BNERGY PROM 
THE SUN. 
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9f man more of the sun's energy. We honor 
and revere those great men of bygone times 
“Nose names are linked with immortal 
achievements, who have proved themselves 
benefactorg 9f humanity—the religious re- 
former with his Wise maxima of life, the 
Phil sopher with his deep trutha, the mathe- 
matician_with his formule, the physicist 
With his lawa, the diseoverer with his prin- 
Ciples and secrets wrested from nature, the 
artist with his forms of the beautiful; but 
Who _honors him, the greatest of all,—who 
can tell the name of him,— who first turned 
to use the sun's energy to save the effort of 
a Weak fellow-creature? That was man's first 
act of scientific Philanthropy, and its con- 
sequences have been incaleulable, 

From the very beginning three ways of 
drawing energy from the sun were open to 
man. The savage, when he warmed his frozen 
limbs at a fire kindled in some way, availed 
himself of the energy of the sun stored 
in the burning material. When he carried 
a bundle of branches to his cave and burned 
them there, he made use of 
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industrial scale, we sl 
ec led to & extensively electric gene- 
Bo once more, iron. Whatever we may 
iron will probably be the chief means of 
 gecomplishment in the near future, possibly 
more so thanin the past. How long its reign 
last is dificuit to tell, for even now alu- 
n is looming up as a threatening com- 
tor. But for the time being, next to 
g new resources of ne it is of 
greatest importance to make improve- 
in the Sanifacture and utilization of 
Great advances are possible in these 
(directions, which, if brought about, 
enormously Hiiease the useful per- 
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ample is, of course, merely intended 
an idea of the immense increase in iheqsih 
performance of mankind which voli et 
from a radical reform of the iron indust je 
supplying the implements of warfara 
A similar _inestimable advantage in tle 
saving of energy available to man wou 
be secured by obviating the great waste of 
c0al which is inseparably connected with the 
present methods of manufacturing iron, hi 
some countries, as in Great Britain, the 
hurtful effects of this squandering of ful 
are beginning to be felt. The price of eu] 
is constantly rising, and the poor are made 
to suffer more and more. Though we ar 
still far from the dreaded “ exhanstion of tle 
coal-fields," philanthropy commands us te 
invent novel methods of manufacturing inim, 
Which will not involve such barbarous vaši | 
of this valuable material from which \we de: 
rive at present most of our energy. Itisou 
duty to coming generations to leave 


present value, Tat 


ib. store of energy intact for them, orat 


not to touch it until we shall have perfeti 
'0cesses for burning coal more effieien 
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dvances made in iron of late 


DO dave arrived virtually at the limits 


of improvemen 
very ma! 


We cannot hope to in- 
ase ile strength, 
icity, hardness, 
Demi to make it mu 
its magnetic qualities. More recently a no- 
table gain was secured by the mixture of a 
small percentage of nickel with the iron, but 
ot much room for further advance 


there Is ni o I 
in this direction. New discoveries may be 


|, but they cannot greatly add to 

the valuable properties of the metal, though 
they may considerably reduce the cost of 
 manufactnre. The immediate future of iron 
js assured by its cheapness and its unrivaled 
di id magnetic qualities. These 

are such that no other product can compete 
mithitnow. But there can be no doubt that, 
ata time not very distanL, iron, in many of 
now uncontested domains, will have to 
the scepter to another: the coming age 

e the age of aluminium. It is only sev- 
since this wonderful metal was 

d by Woehler, and the aluminium 
scarcely forty years old, commands 
attention of the entire world. 
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minium cannot but be fatal to či. a 
the progress of the former will nat pt 
unchecked, for, as it ever happens i 
cases, the larger industry will Bo 
smaller one: the giant copper interesta te 
control the pygmy aluminium interesta 3 
the slow-pacing copper will redace the kon 
gait of aluminium. This will only delaya 
avoid, the impending catastrophe. nu 

Aluminium, however, will not stop 
downing copper. Before many jears han 
passed it will be engaged in a fiarče strugele 
with iron, and in the latter it will fnd an 
adversary not easy to conquer. The issueof 
the contest will largely depend on whether 
iron shall be indispensable in electric m 
chinery. This the future alone can de 
cide. The magnetism as exhibited in irm 
isan isolated phenomenon in nature. What 
it is that makes this metal behave so rali: 
cally different from all other materials in 
this respect has not yet been ascertainel, 
though many theories have been suggestel. 
As regards magnetism, the melecules of tle 
various bodies behave like hollow besms 
partly filled with a heavy fluid and bala 
in the middle in the manner of 4 s 
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the advantages it offers are only 
So long as we use feeble mag, 


reat m 

ults will be obt 
withoutit. In fact, I have 
electric transformers in which 
employed, and which are 
forming ten times as much 
of weight as those with iron. This regult i 
attained by using eleet, currents of a very 
high rate of vibration, produced in novel 
ways, instead of the ordinary currents now 
employed in the industries, I have also sue- 
ceeđed in operating electric Motors without 
iron by such rapidly Vibrating currents, but 
the results,so far, have been i 
obtained with ordinary motors constructed 
of iron, although theoretically the former 
should be capable of Performing incompa- 
rably more work per unit of Weight than the 
latter. But the seemingly insuperable diffi- 
culties which are now in the Way may be 
overcome in the end, and then iron Will be 
done away with, and all electric machinery 
will be manufactured of aluminium, in all 
probability, at prices ridiculously low. This 
would_be a severe, if not a fatal, blow to 
iron. In many other branches of industry, 
as ship-building, or wherever lightness of 
structure is required, the progress of the 
new metal will be much quicker. For such 
uses it is eminently suitable, and is sure to 
supersede iron sooner or later. .It is highly 
probable that in the course of time we shall 
be able to give it many of those qualities 
which make iron so valuable. Š 

While it is impossible to tell when this 

industrial revolution will be consummated, 
there can be no doubt that the future be- 
longs to aluminium, and that in times to 
come it will be the do Tre Eino 
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EFFORTS TOWARD OBTAINING MORE ENERGY 
FROM COAL—THE ELECTRIC TRANSMIS- 
SION THE GAS-ENGINE—THE  COLD-COAL 
BATTERY. 


] REMEMBER that at one time I considered 
the produetion of electricity by burning coal 
in a battery as the greatest achievement to- 
ward advaneing civilization, and I am sur- 
prised tofind how much 

of these subjects has 


efficiently, 
makeshift, 
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t of all known methods of 
energy from the sun contributes in 
to the advancement of civiliza- 
electricity enables us also to get 
much more energy than was 
in the old ways. Instead of 
the coal to distant places of 
n, we burn it near the mine, de- 
city in the dynamos, and trans- 
ko remote localities, thus 
saving. Instead of 
y in a factory in the 
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being thus effected. In the present ano 
the mechanical and eleetrical arts th =. 
rational way of driving energy from s 
evidently to manufacture gas close ha 
coal store, and to utilize it, either on the ke 
or elsewhere, to generate electricity to . 
dustrial uses in dynamos driven ii 
engines. The commercial success of sne) 
plant is largely dependent upon the prvu 
tion of gas-engines of great nominal home 
power, which, judging from the keen aetirig 
in this field, will soon be fortheoming. In 
stead of consuming coal directly, as usul, 
gas should be manufactured from it ani 
burned to economize energy. 

Butall such improvements cannot be mire 
than passing phases in the evolution tovanl 
something far more perfect, for ultimate 
we must succeed in obtaining electricir 
from coal in a more direct way, involvingmt | 
great loss of its heat-energy. Whether cl 
can be oxidized by a cold process js tila 
question. Its combination with oxyget 
Ways evolves heat, and whether the eng. 
of the combination of the carbon with: 
Be element can be turned dire 
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ENERGY FROM THE MEDIUM—THE WINDMILL 
AND THE SOLAR ENGINE—MOTIVE POWER 
FROM  TERRESTRIAL  HEAT—ELECTRICITY 
FROM NATURAL SOURCES. 


BESIDES fuel, there is abuhdant material 
from which we might eventually derive 
power. An immense amount of energy is 
locked up in limestone, for instance, and 
machines can be driven by liberating the 
carbonic acid through sulphuric acid or 
otherwise. I once constructed such an en- 
gine, and it operated satisfactorily. | 
But, whatever our resources of primary 
energy may be in the future, we must, to 
be rational, obtain it without consumption 
of any material. Long ago I came to this 
conclusion, and to arrive at this result only 
two ways, as before indicated, appeared pos- 
gible—either to turn to use the energy of 
the sun stored in the ambient medium, or 
to transmit, through the medium, the sun's 
energy to distant places from some locality 
where it was obtainable without con 
tion of material. At that time Ta 
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w ind-power _hag been, in old rije Pa 
poinaje Value to man, if for či ing else 
jet for enabling him to cross the seas, and 

15 even now a very important factor in 
travel and transportation. But there are 
great limitations in this ideally_ simple 
method of utilizing the suns energy. The 
Machines are large for a given output, and 
the power is intermittent, thus necessitating 
the storage of energy and inereasing the 
cost of the plant. 

A far better way, however, to obtain 
power would be to avail ourselves of the 
sun's rays, which beat the earth incessantly 
and supply energy ata maximum rate of over 
four million horse-power per square mile. 
Although the average energy received per 
square mile in any locality during the year 
is only a small fraction of that amount, yet 
an inexhaustible source of power would be 
opened up by the discovery of some efficient 
method of utilizing the energy of the rays. 
The only rational way known to me at the 
time when I began the study of this subject 
was to employ some kind of heat- or ther- 
modynamic engine, driven by a volatile finid 
evaporated in a boiler by the heat of the 
rays. Buteloserinvestigation of this method, 
and caleulation, na that, os Eng 
ing the apparently vast amount of energy 
received LAO the sun's rays, only a small 
fraction of that energy could be actually 
utilized in manner. Furthermore, the 
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turn in frictionless bearings on a horizont] 
shaft above the ground. This disk, beingun- 
der the above conditions perfectly balaneed, 
would rest in any position. Now, it is possi. 
ble that we may learn how to make sueha 
disk rotate continuously and perform work 
by the force of gravity without any further 
effort on our part; but it is perfeotly im 
possible for the disk to turn and to do wok, | 
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DIAGRAM B. OBTAINING FNEROY PROM THE 
AMBIENT MEDIUM, 


A, medium with little en ; BB, ambient medium 
VV much energy; O patli of the energy. 


tion, an inclosure T, as illustrated in dia- 
gram b, such that energy could not be 
transferred across it except through a chan- 
nel or path 0, and that, by some means or 
other, in this inclosure a medium were main- 
tained which would have little energy. and 
that on the outer side of the same there 
would be th: ordinary ambient medium with 
much energy. Under these assumptions the: 
energy would flow through the path O, as in- 
dicated by the arrow, and might then be con- 
Verted on its passage into some other form 
of energy. The question was, Could such a 
condition be attained? Could we produce 
artificially such a “sink" for the energy of 
the ambient medium to flow in? Suppose 
that an extremely low temperature could be 
maintained by some process in a given space; 
the surrounding medium would then be com- 
pelled to give off heat, which could be con. 
verted into mechanical or other form of en- 
ergy, and utilized. Riose sueh a plan, 
we should be enabled to get at any point of 
the globe a na topole of energy, 
ay and ore than this, reasoning 
dano o t, it would seem possible to 
cireulation of the medium, 

the energy at a very rapid 
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A e level, and, consequene 
tro net ie vačr Mito 18 16at 
just as w so we are able to let I e 
vn to the sea, za travel up into the 
tron do or ant, like water, Ca 
cold Peg in lowing dovn, and if we had 
ona, Miha to whether we could derive 

any do the medium by means of a the 
il BE ietare deseribed, it would be dis- 
ope, a n we produce 
p bi pina a su the lice and 

i i ortion 0! 2 

otto feat a flow in continually? To 
do such a “sink," or “cold hole," as we 
might say, in the međium, would be equiva- 
Jent to producing in the lake a space either 
empty or filled with something much lighter 
than water. This we could do by placing in 
the lake a tank, and pumping all the water 
out of the latter. We know, then, that the 
gwater, if allowed to flow back into the tank, 
would, theoretically, be able to perform ex- 
aetly the same amount of work which was 
used in pumping it out, but not a bit more. 
isequently nothing could be gained in this 
“ nim of first raising the water 
and then letting it fall down. This would 
i that it is impossible to create such a 
sink in the medium. But let us reflect a 
Heat, though following certain 
laws of mechanics, like a fluid, is 
it is energy which may be con- 


| analogy complete and true, 
assume that the water, 
tank, is converted into 


ted. for the he 


idu 
do not know 


Tha would 
tive powe 
absolutely 


GI Way of obtain 
of 

Process 07 hegth 

ntly some he 


re 
n our me 
Will arri 
and a gradnal : 
will take pl 
pumping out. But e idently th 
less to pump out than flows in, 
words, less energy will be need, 
tain the initial condit Bi: 
by the fall, and this is to say that 
energy will be gained “from the 
What is not converšed in flowing down ez 
just be raised up with its own Energy, and 
what is converted is clear gain. Thug the 
virtue of the principle I have diseovered Te 
sides wholly in the conversion of the energy 
on the downward flow. 


FIRST EFFORTS TO PRODUCE THE SELF-ACp- 
ING ENGINE—THE MECHANICAL OSOmLA. 
TOR— WORK OF DEWAR AND LINDE— 
LIQUID AIR. 


HAVING recognized this truth, I began to. 
devise means for carrying out my idea, 
and, after long thought, I finally conceived. 
a combination of apparatus whieh should 
make possible the oktaining of power from 
the medium by a process of continuous cole 
ing of atmospheric air. This apparatus, by 
continually transforming heat into mechan. 
icalwork,tendedto become colder and colit 
and if it only were practicable to reacha 
low temperature ja E manner, do 
eat could be produced, 
: the medium. 

to the st 


od 
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vestigation 
caleulation, 
aimed ab could 
cal manner by < 
in the beginning 


"e principles involved, ana 
showed that the result 1 
ot be reached in a praoti. 
rdinary machine; 


b e Of engine 

tur] ne," which at 
better chances. for a 
e lea. Soon I found, how- 
ever, that the turbine, too, Was unsuitahle 
But my conelusiona showed that if an ena 
of a peculiar kind could be brought to a 
high degree of perfection, the plan I had eon- 
ceived was realizable, and I resolved to Pro- 
ceed with the development of such an engine, 
the primary object of which was to secure 
the greatest economy of transformation 
of heat into mechanical energy. A charac- 
teristic feature of the engine was that the 
work-performing piston was not connected 
With anything else, but wag Perfectly free to 
vibrate at an enormous rate. The mechan- 
ical difficulties encountered in the construc- 
tion of this engine were greater than I had 
anticipated, and I made slow progress. This 
work was continued until early in 1892, when 
I went to London, where I saw Professor 
Dewar'sadmirable experiments with liquefied 
gases. Others had liquefied gases before, and 


seemed to offe 
ion of the ideg 


notably Ozlewski and Pictet had performed 
creditable early experiments in this line, but 
there was such a vigor about the work of 
Dewar that even the old appeared new. His 
experiments showed, though in a way differ- 
ent from that I had imagined, that it was 
possible to reach a very low temperature by 


transforming heat into mechanical work, an: 
I returned, deeply impressed with what I had 
seen, and more than ever convinced that my 
plan was practicable. 'The work temporarily 
interrupted was taken up anew, and soon I 
had in a fair state of perfection the engine 
Which I have named “the mechanical oscil- 
lator." In this machine I suceeeded in doing 
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In the procesa, 
ved it, f 


E such machines existed. The 
mechanical oscillator was the fist ele- 
ment of this combination, and having per- 
fected this, I turned to the next, which was 
an air-compressor of a design in certain re- 
spects resembling that of the mechanical 
oscillator. Similar difficulties in the con- 
struetion were again encountered, but the 
Work was pushed vigorously, and at the 
Close of 1894 I had completed these two 
elements of the combination, and thus pro- 
duced an apparatus for compressing_air, 
virtually to any desired pressure, incom- 
parably simpler, smaller, and more efficient 
than the ordinary. I was just beginning 
work on the third element, which together 
with the first two would give a refrigerating 
machine of exceptional efficiency and sim- 
plicity, when a misfortune befeli me in the 
burning of my laboratory, which crippled my 
labors and delayed me. Shortly afterward 
Dr. Carl Linde announced the liquefaction 
of air by a self-cooling process, demonstrat- 
ing that it was praeticable to proceed with 
the cooling until liquefaction of the air took 


id place. This was the only experimental proof 


which I was still wanting that energy was 
obtainable from the medium in the manner 
contemplated by me. 

The liquefactionof airbya self-coolingpro- 
cess was not, as popularly believed, an acci- 
dental discovery, but a scientific result which 
could not have been delayed much longer, 
and which, in all probability, could not have 

d 


nI to the powerful work 
xtehman.  Nevertheless, 

mortal achievement. The 

iquid air has been carried 

rs in Germany, on a scale 

in any other country, and 

(et has been applied for a 

Much was expected of 

but so far it has been 
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dasa refrigerant it is 

Moa: ita temperature is un- 

low. It is i Briana 

nota very low tem ra J 
inka osi ay Kot: it takes coal to 
Boa cold. In oxygen manufacture it 
si degak compete with the electrolytic 
AMA For uše as an explosive it is un- 
ZI because its low temperature again 
Kain: it to a small efliciency, and for 
Sotive-pover purposes its cost is still by far 
moa. Ibis of interest to note, how- 
u that in driving an engine by liquid air 
a certain amount of energy may be gained 
from the engine, or, stated otherwise, from 


jent medium which keeps the engine 
nim ai two hundred pounds of iron- 
casting of the latter contributing energy at 


rate of about one effective horse-power 
in one hour. But this gain of the con- 


sumer is ofiset by an equal loss of the 
producer. 


jeal details are still to be perfected 
lifieulties of a different nature to 
red, and I cannot hope to produce 
ing machine deriving energy from 
it medium for a long time yet, 
iy expectations should material- 
circumstances have occurred 
retarded my work of late, but 
ons the delay was beneficial. 

ons was that I had ample 

at the ultimate possibili- 


industrial scale 
bu 
view. 
ditions_ th 
a high insul 
ties, and : 
any. amount 
difficulties in t 
tion of thi 
transmitting 
Were seeming 
sures of many millions of 
produced and handled; gener: 
of a novel kind, ce 
immense eleetric 
vented and perfected, and a coj 
against the dangers of the high doan 
renis had to be aštained in the arte 
its practical introduotion could have 
thought of. All this could not be dore je 
few weeks or months, or even year Th 
work required patience and constant ap li 
cation, but the improvements came, “hong 
slowly. Other valuable results wete, hug. 
ever, arrived at in the course of this long- 
continued work, of which I shall endeavorto 
give a brief account, enumerating the chief 
advances as they were suecessively effeeted, 
The discovery of the condueting proper 
ties of the air, though unexpected, was only. 
a natural result of experiments in a specitl 
field which I had carried on for some yea 
before. It was, I believe, during 1859 that 
certain possibilities offered by extremely 
rapid electrical oscillations determined me 
to design a number of special m 
adapted for their investigation. 
the peeuliar requirements, the construci 
of these. machines was very dificult, au 
consumed much time and effort; but! 


could new 
a dise hieh Timesa be E 
I obac Made Vade ehanedliže 
E under ceppkid my 
osphere, which, gral og 
ume is 


y Bi 
vay of a Practica] ma 4 
) the pov vla 
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of molical 


wit 


N extent that 
Important de, 
\ny results 


it now 
Partment 

g oug] 
oseillationg, and man 
, f then can now bh 

' their means, I still re. 
bow, nine Years ago, 
of a powerful indue- 
)ody to demonstrate 
i iety the Comparative 
9 very rapidly vibrating elev. 

tric currents, and I can still recall the ag- 
tonishment of_my audience, 
undertake, with much less apprehension than 

Ihadin tl i transmit through 

my body With sueh currents the entire elec- 
trical energy of the dynamos now Working 
at Niagara 
power. I have produced electrical 
tions which were of such intensity that 
when cireulating through my arms and chest 
they have melted wires Which joined m, 
hands, and still I felt no inconvenience. 1 
have energized with such oscillationsaloopof 
heavy copper wire so powerfully that masses 
of metal, and even objeeta of an electrical 
resistance specifically greater than that of 
human tissue, brought close to or placed 

Within the loop, were heated to a high tem- 
perature and melted, often with the violence 
ofan explosion, and yet into this very space in 
which this terribly destruetive turmoil was 
going on I have repeatedly thrust my head 
without feeling anything or experiencing in- 
jurious after-effects, 

Another observation was that by means of 
Such oscillations light could be produced in 
a novel and more economical manner, which 
promised to lead to an ideal system of elec- 
tric illumination by vacuum-tubes, dispens- 
ing with the necessity of renewal of lamps 
Or incandescent  filaments, and possibly 
also with the use of wires in the interior 
of buildings. The eficieney of this light 
inereases in proportion to the rate of the 
oscillations, and its commereial success is, 
therefore, dependent on the economical pro: 
duetion of electrical vibrations of transce1 


t that time, 
these 
experiments und 
readily perfo 
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I passed the 
tion-coil thro: 
before a 
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manner only ve, 

m energy baki small a 

have bee, 


ata degree the applianceg 


Inee my first demon- 
1 before a scientific 


I would_now 


forty or fifty thousand horse- ki 


'onstrating the practicability of 
of transmission, the thought 
naturally occurred to me to use the earth as 


Ya conductor, thus dispensing with all wires. 


Whatever electricity may be, it is a fact 
that it behaves like an incompressible fluid, 
and the earth may be looked upon as an 
immense reservojr_of electricity, which, I 
thought, could be disturbed effectively by a 
properly designed electrical machine. Ac- 
cordingly, my next efforts were directed to- 
ward perfecting a special apparatus which 
Would be highly effective in creating a dis- 
turbance of electricity in the earth. The 
progress in this new direction was neces- 
sarily very slow and the work discouraging, 
until I finally sueceeded in perfecting a novel 
kind of transformerorinduetion-coil, particu- 
larly suited for this special purpose. That it 
is practicable, in this manner, not only to 
transmit minute amountsofelectrical energy 
for operating delicate electrical devices, as I 
contemplated at first, but also eleotrical en- 
ergy in appreciable quantities, will appear 
from an inspection of Fig. 4 (see p. 156), 
which illustrates an actual experiment of 
this kind performed with the same apparatus. 
The result obtained was all the more re- 
markable as the top end of the coil was not 
connected to a wire or plate for magnifying 


the effect. 


: a oF 
a PSS" TELEGRAPHY—THE SECRET 
d M Ana =nikona IN THE HERTZIAN INVES- 

MIGATIONS—A REOFIVER OP WONDERFUL 
= SENSITIVENESS. 


he firstvaluable result of myexperiments 


latter line a systemof telegraphy with- 


out wires resulted, Which I deseribed in two 
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A February 
jentil es in Februar) 
sentike o sog. Ib is mo- 

“ilustrated in dia- 


1 arrange- 
it then, 
ates 


elastic walls, which is supposed to be elosed 
and filed with a light and incompressible 
fluid. By striking repeatedly one of the 
prongs of the tuning-fork F) the small piston 
pbelow would bevibrated, and its vibrations, 
transmitted through the fluid, would reach 
the distant fork Z), which is “ tuned" to the 
fork Z, or, stated otherwise, of exactly the 
same note as the latter. The fork F', would 
now be set vibrating, and its vibration would 
intensified by the continued action of the 
fork F until its upper prong, swing- 
out, would make an electrical connec- 
ih a stationary contact €", starting 
manner some eleetrical or other ap- 
Which may be used for recording 
In this simple way messages 

ged between thetwostations, 
Provided for this 


the distant vertical receiving-wire ESP, 
exciting corresponding electrica] oscillationg 
in the same. In the latter wire or cirenit ig 
included a sensitive device or receiver KA 
Which is thus set in action and made to 0 
erate a relay or other appliance. Each sta. 
tion is, of course, provided both with a Source 
of electrical oscillations S and a sensitive 
receiver 9, and a simple provision is made 
for using each of the two wires alternately 
to send and to receive the messages. 

The exact attunement of the two cireuita. 
secures great advantages, and, in fact, it is. 
essential in the practical use of the system. 
In this respect many popular errors + 
and, as a rule, in the technical reports. 
this subject cireuits and appliances are de. 
Seribed as affording these advantages when 
from their very nature it is evident that 
this is impossible. In order to ati 
best results il jal: e 
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1 Pig, 5 (p. 187), which: 
od by ila nota? "lričh is sum. 
“eribed these simple p ineipleg 
Vithout wires I have had fre- 
on to note that the identical 
slements have been used, in 
the ov veliof that the signala ire he- 
ing transmitted to considerable 
by “ Hertzin " radiations, This i 
of many misapprehensiong to wh 
vestigations of the lament 
given rise. About thirty 
Maxwell, following 
periment made by F; 
Iv simple 
connected light, 
cal phenomen, 
all due to vih 
fluid of _inconcei 
ether. No experi 
rived at until Hi 


illustru 
ciently 
Sine 
of tele 
quent o 
feature 


Only one 


ist have 
ars ago 
iva ex- 
evolved 
imately 
electri- 
s being 
thetical 
led the 
Was ar- 
stion of 
eriments 
extraor- 
devoted 
his old- 


experi- 

overed. 
Repeating his experiments and reaching 
different results, I ventured to point out 
this oversight. The strength of the proofs 
brought forward by Hertz in support of 
Maxwell's theory resided in the correct esti- 
mate of the rates of vibration of the cirenits 
he used. But I ascertained that he could 
not have obtained the rates he thought he 
was getting. The vibrations with identical 
apparatus he employed are, as a rule, much 
slower, this being due to the presence of air, 
Which produces a dampening effect upon a 
rapidly vibrating eleetric cireuit of high 
Pressure, as a fluid does upon a vibrating 
tuning-fork. I have, however, discovered 
Since that tii 
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Communication to 
earth 


chiefly on 
h it could 


distances 4 


h the in- e, bl 


With 
then at 


This light- 
the earth's 
many as twenty thousand 
times per second, the rotation in these 
Parts being opposite to what it would be in 
the southern hemisphere, while in the region 
of the magnetic equator it should not rotate 
atall. In its most sensitive state, which is 
difficult to attain, it is responsive to electric 
or magnetic infuences to an incredible de- 
gree. The mere stiffening of the museles of 
the arm and consequent slight eleetrical 
change in the body of an observer standing 
at some distance from it, will perceptibly 
affectit. When in this highly sensitive state 
it is capable of indieating the slightest mag- 
netić and electric changes taking place in 
the earth. The observation of this wonder- 
ful phenomenon impressed me strongly that 
communication at any distance could be 
easily effected by its meni 


IENSE ELECTRICAL  MOVEMENTS—THE 
H RESPONDS TO _MAN—INTERPLANE- 
Y COMMUNICATION NOW PROBABLE. 


to concentrate my efforts upon 
Meirćndine task, though it involved 
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reat sacrifice, 


the difficulties to be mas- 
Siat Trcould hope to con- 
after years of lahor. It 


summate it only rvork to which I would 
pe NR ein davote myself, but 1 

od Se conviction that my energies 
Sa ot be more usefully employed; for I 
could Pola that an efficient apparatus for 


reet : a. 
jon of powerful electrical oscilla- 
Soo as needed for that specilc pur- 
was the key to the solution of other 

mosti important electrical and, in fact, human 
problems. Not only was communication, to 
any distance, without wires possible by its 
means, but, likewise, the transmission of en- 
ergy in great amounts, the burning of the 
atmospheric nitrogen, the production of an 
efficient illuminant, and many other results 
of inestimable scientific and industrial value. 
Finally, however, I had the satisfaction of 
accomplishing the task undertaken by the 
use of a new principle, the virtue of which 
is based on the marvelous properties of the 
electrical condenser. One of these is that 
can discharge or explode its stored energy 

. inconceivably short time. Owing to 

is unequaled in explosive violence. 

ion of dynamite is only the breath 
 consumptive compared with its dis- 

. It is the means of producing the 
current, the highest electrical 

the an commotion in the 

of its properties, equally 

discharge may vibrate 
to many millions per 
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th such an o: 


f th 


formed « 
illustrate so a 
sa idea the magnitude of th 
ally produced. The complet 
of the figures referred ty mmakoo eda 
description of them unnecessaro. % titther 
However extraordinary the r, 
may appear, they are bit irfan tom 
vvith those which are attainable by aput 
designed on these same principles tt 
produced electrical diseharges the a a 
path of which, from end to end, was 
ably more than one hundred feet lon sb 
it would not be difficult to reach lengtia . 
hundred times as great. I kave proda 
electrical movements oceurring at the Tate 
of approximately one hundred thousand 
horse-power, but rates of one, five, or ten 
million horse-power are easily prati 
In these experiments effects were developed 
incomparably greater than any ever 
duced by human agencies, and yet these na 
sults are but an embryo of what is to be. 
That communication without wiresto: 
Point of the globe is practicable with a 
apparatus would need no demonstratie 
but through a discovery which I made 
tained absolute certitude. Popularly 
plained, it is exactly this: When we 
the voice and hear an echo in 
know that the sound of the 
have reached a distant wall, 
and must have been ref 
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region of the globe; we may 

Palativo on or course of 

i vessel a nae 

o same, or its speed: or we 

1 over the earla wave of eleetriciiy 

iny rate we de Te, from the 
puce of a turtle up to lightning speed, 

With these developmente we have eyer 

reason to anticipate that in 
stant most telegraphic me: #8 across the 
is will be transmitted without cables 
hort distances We need a “ wirelegg» 
telephone, which requires no expert opera- 
tors. e greater the spaces to he bridged, 
the more rational becomes communication 
without wires. The cable is notonlyan easily 
damaged and costly instrument, but it limits 
us in the speed of transmission by reason of a 
certain electrical Property inseparable from 
its construction. A properly designed plant 
for efecting communication Without wireg 
ought to have many times the Working capa- 
city of a cable, while it will involve incom- 
parably less expense. Not a long time will 
pass, Ibelieve, before communication by cable 
Will become obsolete, for not only will sig- 
naling by this new method be quieker and 
eheaper, but also much safer. By using 
some new means for isolating the messages 
which I have contrived, an almost perfect 
privacy can be secured. 

I have observed the above effects so far 
only up to a limited distance of about six 
hundred miles, but inasmuch as there is 
virtually no limit to the power of the vi- 
brations producible with such an oscillator, 
I feel quite confident of the success of 
such a plant for effecting transoceanic 
communication. Nor is this all. My mea- 
surements and calculations have shown that 
it is perfectly practicable to produce on our 
globe, by the use of these principles, an 
eleotrical movement of such magnitude 
that, without the slightest doubt, its effect 
Will be perceptible i some of our nearer 
planets, as Venus an D 
mere possibility ii lanetary_communi- 
Cation has entered the stage of proba- 
bi fact, that we can 
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Could be utilize 
"in his instrum, 
have dev, 


he eni ergy transmitt 
in his instrumeni, 


Ing the latter a, 


Y_millionfold. 


. Besideg machinery for producing vihra- 
tions Of the required Power, we must have 
delicate means capable of revealing the ef- 
fects of feeble influences exerted upon the 
earth, For guch Purposes, too, I have per- 
feeted new methods. By their use we shall 
likewise_be able, among other things, to 
detect at considerable distance the presence 
of an iceberg or other object at sea. By 
their use, also, I have discovered some ter- 
restrial phenomena still unexplained. That 
We can send a message to a planet is cer- 
tain, that we can get an answer is probable: 
man is not the only being in the Infinite 
gifted with a mind. 


TRANSMISSION OF ELECTRICAL ENERGY TO 
ANY DISTANCE WITHOUT  WIRES—NOW 
PRACIICABLE—THE BEST MEANS OF IN- 
CREASING THE FORCE ACCELERATING THE 
HUMAN MASS. 


THE most valuable observation made in 
the course of these investigations was the 
extraordinary behavior of the atmosphere 
toward electric impulses of excessive elec- 
tromotive force. The experiments showed 
that the air at the ordinary pressure be- 
came distinetly condueting, and this opened 
up the wonderful Prospect of transmit- 
ting large amounts of electrical energy 
for industrial purposes to great distances 
Without wires, a possibility Which, up to that 
time, was_thought of only as a scientific 
dream. iher investigation revealed the 
important faet that the conductivity_im- 
parted to the air by these electrical impulses 
of many millions of volts increased very 
ith the degree of rarefaction, so 
ita at very moderate altitudes, 
accessible, offer, to all ex- 
lence, a perfect conducting 
ina copper wire, for currents 
racter. 
discovery of these new proper- 
atmosphere not only opened up 
lity_ of transmitting, without 
in large amounts, but, what 
e significant, it afforded the 
ihat energy could be transmitted 
inner economically. In this new 
b matters little—in fact, almost 
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nothing“ 
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ovde 1 have 


a transmission 0' 


ri iseion is ef 
the transmission 1 
8 of a few miles or ofa 


—whethei 
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BI 
ihousana Pot, as yet, actually offected 
fa considerable a mount o 
vould be of industrial im- 

energy, SUI a roat distance by this new 
ami h dvo operated several model plants 
SGUY the same conditions which will 
der o large plant of this kind, and the 
da bility of the system is thoroughly 
Posrataated. The experiments die shown 
ively that, with two terminals main- 
Ere of not more than thirty 
thousand to thirty-five thousand feet above 
sea-level, and with an electrical pressure of 
fifteen to twenty million volts, the energy of 
thousands of horse-power can be transmitted 
over distances which may be hundreds and, 
if necessary, thousands of miles. I am hope- 
ful, however, that I may be able to reduce 
very considerably the elevation of the termi- 
nals now required, and with this object I am 


to fiy at distances of hundreds of 
feet, but, paradoxical as it may seem, the 
as I have described it in a technical 
cation, offers greater personal safety 
of the ordinary distribution cir- 
used in the cities. This is, ina 
Out by the fact that, although 
on such experiments for a 
injury has been sustained 
assistants. 
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in ab any polnt gad 
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| tie ambient m, lium b 
, but in quantitjeg Virtual“ 

from waterfalls. Expo 
en. become the chief soga 

come for many happilyaitumteg 
the United State Cen 


Canada, Centra ht 
South America, Switzerland, and Sre sn 
Men could settle down everywhere ferodEn 
and irrigate the soil with lite cuo 
convert barren deserts into ardeng : 
thus the entire globe could be trangge, iti 
and made a fitter abode for mankind, ći 
highly probable that if there are inte 
beings on Mars they have long ago raka 
this very idea, which would exXplain th, 
changes on its surface noted hy astronomem, 
The atmosphere on that planet, bein, 
gonsiderably smaller density than thatofuja 
earth, would make the task much more 
It is probable that we shall soon harea 
self-acting heat-engine capable of derivi 
moderate amounts of energy from the am. 
bient medium. There is also a possibility— 
though a small one—that we may obtain 
electrical energy direct from the sun. This 
might be the case if the Maxwellian 
is true, according to which electrical vibra- 
tions of all rates should emanate from tle 
Sum. I am still investigating this subject. 
Sir William Crookes has shown in his ben 
tiful inyention known as the “radiometer" 
that rays may produce by: impact a mechani- 
cal effect, and this may lead to some impor- 
tant revelation as to the utilization of the 
sun's rays in novel ways. Other sources ot 
energy may be opened up, and new met 
of deriving energy from the sun disco 
but none of these or similar 
ments would equal in importance the ti 
ao tance th 
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Sehaf?, das Tagwerk 


Hohe meiner Hinde, 


's vollende! 
Nein, 
Jel 1 
Geben einst KE 

To! these trees, but bare pol i 

Yet willjield both fruit and skelet o 
Goethe's “Hope," 
Translated by Wliam Gibson, Com. U. 8. X. 


LATITUDE AND LONGITUDE AMONG REFORMERS. 
PY THEODORE ROOSEVELT. 


NE of Miss Mary E. Wilkins: 
delightful heroines remarks, in 
speaking of certain would-be lead- 

ix ers of social reform in her village: 
“I don't know that I think they are so 
much above us as too far to one side, Some- 
times it is longitude and sometimes it is 
latitude that separates people." This is 
true, and the philosophy it teaches ap- 
Plies quite as mueh to those who would 
reform the politics of a large city, or, for 
that matter, of the whole country, as to 
those who would reform the society of a 
hamlet. 4 » 
There is always danger of being misun- 
derstood when one writes about such a sub- 
ject as this, because there are on each side 
Umhealthy extremists who like to take half 
of any statement and twist it into an argu- 
ment in favor of themselves or against their 
opponents. No single sentence or two 
suficient to explain a man's full meaninj 
any more than in a sentence or two it m 
be possible to treat the question of i 


cism, that they do not believe in the possibil- 
ity of making anything better, or do not care 
to see things better. There are also men who 
are slightly disordered mentally, or who are 
cursed with a moral twist which makes them 
champion reforms less from a desire to do 
good to others than as a kind of tribute to 
their own righteousness, for the sake of 
emphasizing their own superiority. From 
neither of these classes can we get any real 
help in the unending struggle for righteous- 
ness. There remains the great body of the 
+people, including the entire body of those 
through whom the salvation of the people 
must ultimately be worked out. All these 
men combine or seek to combine in vary- 
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The Boston Post 
Boston, Mass. Sept 3, 1901 


Mr.R. U. Johnson, 
The Century Magazine, 
New York City 


My dear Mr. Johnson: -- 


I have persuaded Mr. Kinraide to carry over to New York the Electrical Photographs of which 
you may remember I wrote you some time ago. | am sure you will, at least, be much interested in 
seeing them. 


Mr. Kinraide will call on you probably on Thursday of this week. 


Very truly yours, 

Anabel Parker 

76 Munroe St. 
Roxbury, Mass. 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32"? STREET 
NEW YORK 
-ROBERT STAFFORD- 


My dear Mr. Johnson, 


I am quite ill this morning, it is impossible for me to leave my room to come to you. | will 
communicate with you as soon as | am able to do so. 


The oppressive heat of yesterday was too much for me. 
With many regrestl[sic] I am, 


Sept. 5— 1901 Sincerely yours, 
T. B. Kinraide 


Hotel Imperial 
Absolutely Fire-Proof 
BROADWAY & 32"? STREET 
NEW YORK 
-ROBERT STAFFORD- 


Dear Mr. Johnson, 
Lam so ill, that I feel it imprudent to remain here any longer. | am returning home tonight on 
the boat. Will you kindly take care of photographs, putting them in box, face down; until I 


communicate with you. 


Sincerely, 
T B Kinraide 


Jamaica Plain 
Sept 16 1901 


Mr R U Johnson 
Dear Mr. Johnson, 


I think you for your intrest[sic] in my recovery from the ill turn lhadinN.Y. 
I feel able to try it over again — meaning of cours — to be more careful of myself. 


I found the same edition of Lord Armstrong's work in our library and have read it carefully. 


It makes no reference to the discoveries | have made and in no way conflicts with the article. 1 
will be more than glad to give Lord Armstrong due credit for what he has done in a suitable manner 
in the article after we have decided upon what can be done with it. 


I feel greatly indebted to Mr. Tessla[sic] for bringing my attention to a work that I would have 
had to apologize for not knowing about it. I am also indebted to you for the pleasure of meeting 
so estimable a man — Mr. Tessla. 


| expect to be in New York about the middle of this week and hope to be able to come to a 
satisfactory decision both as to the article and photographs. 


Yours very sincerely, 
T. B. Kinraide 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Sept 17, 1901 
Dated: Willimantic Conn 17 
To: Mr.R. U. Johnson 


Century Co. Union Square NY 


Will be in New York tomorrow morning will telephone 
T B Kinraide 


Mar 15 1902 
Dear Mr Johnson 


Your very pleasant letter of the 11 has been forwarded to me here. I have forwarded it to 
Miss Parker who I am sure will take much pleasure in reading it and will make the changed you 
suggest. The only reason I have, for not writing the article myself was as you say, that my 
technical methods of expression could never be used in such a paper. I therefore choose a layman 
instead. 


| assure you | am very sincerely yours, 
T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 21, 1902 


Mr.R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 


Mr. Kinraide has sent me the manuscript of your article in regard to his experiments. I have 
made the changes suggested and I hope the copy as as now stands will be available. There is no 
objection to your cutting out the first two and the last paragraphs, should you wish to do so for 
space considerations. The paragraph on page 10, beginning “Examine for a moment“ could also be 
eliminated without seriously marring the purpose of the article. Both Mr. Kinraide and myself 
should honestly be glad if the article could be used in full. It has been prepared with a deal of 
painstaking and a serious desire to make it at the same time “popular“ and scientifically accurate. | 
feel myself, deeply indebted to Mr. Kinraide for his untiring patience and kindness, and, quite as 
much for his sake as my own should be glad to have it given good space and make-up. 


I should be glad to see proofs of the make-up, if it would be in accord with your custom to 
permit me to. 


By this same mail | am sending to Mr. Kinraide, who is now in Savannah, Ga. the underlining 
changes. I shall ask him to write or wire you that they meet his approval. 


Should your find further changes desirable upon a second reading, I will endeavor to make 
them. I appreciate that time you take up the matter without being familiar with the experimental 
work. You are in the best possible position to judge whether or not it is quite clear enough to be 
understood by the average reader. 


Thanking you for your kindly courtesy, | am, truly yours, 
Anabel Parker 


The Boston Post 
Boston 


THE WESTERN UNION TELEGRAPH COMPANY 
RECEIVED AT THE WESTERN UNION BUILDING, 195 BROADWAY, N. Y. Mar 25, 1902 
Dated: Charleston 
To: Mr. R. U. Johnson 


Century Pub. Co. New York 


Changes in article are ok will be home Monday T B Kinraide 


THE BOSTON POST 
Boston, Mass. March 25, 1902 


Mr.R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
I am unable to tell you whether Mr. Kinraide in speaking to me of photographs of sound 


waves referred to the work of Prof. S, (2) whom you mention or to that of some other 
investigator. He mentioned a name, but | am unable now to recall it. 


I have written him asking to communicate with you in regard to the matter. His absence in 
the south renders this delay unavoidable. 


Sincerely yours, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 10, 1902 


Mr.R. U. Johnson 
The Century Magazine 


My dear Mr. Johnson, 
I have to Thank you for the proofs of the Kinraide article, which | herewith return, corrected. 
Mr. Kinraide has just been in. He is pleased with the article as it stands and has no changes to 
request. If quite agreeable, to be honest he would be glad to see proofs of the halftone cuts when 


they are ready. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. April 28, 1902 


Mr.R. U. Johnson 
New York City, 


My dear Mr. Johnson, 

Mr. Kinraide instructs me to say that the line under Plate 1 should be headed Anodos. The 
delay in returning the proof to you is because of Mr. Kinraide's absence from home during which 
time his mail was unopened. 


Mr. Kinraide requests me to say that he regrets the delay. 


Sincerely yours, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. July 14, 1902 


Mr.R. U. Johnson 
The Century Magazine, 


My dear Mr. Johnson, 


I am uncertain as to whether or not the matter of payment for my article published in the July 
number of the Century Magazine was referred to when Mr. Kinraide saw you in New York. 


It was understood, however, between Mr. Kinraide and myself that payment for all the matter 
submitted would be made to me. | write this to forestall any question that might arise regarding 
this, though perhaps it is unnecessary since you doubtless remember that it was I who submitted 
the article. 


Thanking your kindly courtesy throughout the correspondence, I am, 


Very truly yours, 
Anabel Parker 


Anabel Parker 
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HERE'S A NOVEL THEORY | 


ON THE ORIGIN 


CF THE UNIVERSE. 


Electrician Kinraide's Ideas of the Greation of the 
Sun, Moon, sta Stars and Planats, 


. Wondgriul. and Beauiifully. Constructed Apparatus the Work of Which Is Likely to 
Astonish iha Eleciriolans and Solentists of the Civilizad. World, 
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ELECTROGRAPHING 


(Cm smcuring the 


SPHERES USED IN ELECTROGRAPH- 
ING. 

They range from one inch to eight inches 

in dlameter. Best results have been se- 

cured from the five and gix-Inch spheres, 


mađe in his laboratory are tha same as 
those which must have existed millions 
of aeons ago, when what we may call 
the universe was in a state of ohaos. 
That is, before the suns and stars were 
formed. 

Of course, Mr. Kinraiđe reasons, un- 
đer the same conđitions similar results 
would follow. Then he explains what 
these results would be. In the first 
place, he assumes that before the 
worlds were formeđ electricity was pres- 
ent everywhere in cosmos. It was the 
only great physical force then opera- 
tive. Primarlly it then exlsteđ in a state 
of_equilibrium. . 

For some reason or other, the equljiib- 
rium was disturbed and then electrical 
comets went swinging off into space. 
The negative, going ahead, would be 
followed in a headlong chase by its 
brother, positive, trying to cateh up 
with it. For how many blilions ot 
leagues this great race may hhve gone 
on no one will attempt to say, nor for 

Il how many aeons it was kept up. But 
on and on the chase would sweep through 
space until something would stop it. 

This is h6w Mr. Kinraiđe believes it 
would be stopped. He assumes that in 
the mađ rush the  electrical comet 
would attract to dtself cosmic dust in 
much the same way that any static 
electrical machine in a laboratory will 
quickly gather to itself the motes in 
tž> air As time went on this accre- 
tion of dust would grow greater and 
greater. Polarization of the particles ot 
dust in the comet's path would ensue 
and it would _whirl along like a great 
sweeping machine, gathering into itself 
whatever came in its way. i 
In time an enormous mass would be 
collected. Then the speed of the on- 
rushing “orce would ba retarded and the 

|| positive ora be abla to 


TRA IEE TNE NEA 


NYSTERIESOFTHE“NEW"' FORCE 


Formation of the World's 


Result of a Chase Over 


billions 0f Leagues, 


Eleofricity, He Claims, Was the First Great Physloal Force Qut of Which All Things 
Eise Have Developed Since the Beginning of Tim 


La ' 


Then the cosmio dust, frea to follow its 
own devices, would assume its natural, 


spherical condition. 
Were formed. 


This, at least, is Mr. Kinralde's theory, 
based on the marvellous results he has 
secured in his study of this mighty 
force. He says that every plate he se- 
cures has some new proof for him. He 
does not claim that electricity was the 
life principle, but he believes it wns 
the first great physical force out of 
which all things else have developed. 
Beautifully analogous to all things ani- 
mate, it, though inanimate, has a two- 
part nature at least, a dual manifesta- 
tion. 

Mr. Kinraiđe takes a natural prida fn 
bis successful inventions, his X-ray ap- 


Thus the worlds 


paratus and his wireless telegraphy đe- | 


vices, both of_ which are of direct com- 
mercial value, but the wonderful vistas 
fof_ grandenr opening out before him 
along the line of this theory of the build 
ing of the universe so far eclipse in their 


nbsorbing interest all other phases oč 
his study that to this he has given his 
deepest attention. 

It seems perhaps far-fetcheđ that from 
Yhe study of protographio plates anđ 
of tha conditions under whioh they wer» 
produced a man can base a theory of 
world bullding. But that is what Mr. 
Kinraiđe has done. Four years of closest 
study along this line have taught him 
wonđerful facts, and the theory has 
worked itself out before his eyes, day 
by day, until it stands as clearly before 
him as any other law in nature. Ho 
apprecilateš the vastness of the iđeas 
presented and watches thelr_unfoHing 
with deep reverence. 

Mr. Kinraide has been interested in the 
Study of electricity from boyhoođ. When 
he was only 10 years old he began ex« 
perimenting. Most of his work has been 
nlong the line of inđepenđent investiga« 
tion. He is yet a young man, anđ tha 
world may rightly look to him for other 
marvellous discoveries, 


— _——————+ 


Double coli with platea in positive between the large spheres, trom 
danaer, condenser break, primary coli, rheostat. 


Replica Kinraide break, built by the author 


xADDETIJEI 


Kinraide's earliest high frequency coils, built on similar principles as Tesla's early disruptive discharge coils. 
The designs were modifications of the principles of the induction coil, engineered to operate at higher 
frequencies. 


Original Kinraide Coil used to make the electrographs in the Century Magazine article 


Original Kinraide Coil, restored for the family by the author. The spark gap, two parallel copper disks %" thick 
and 6“ diameter, water cooled, formed the basis of the first quenched spark gap. 


Thomas Burton Kinraide, Photo from the Kinraide family. 
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Two years have gone by, and I am ono of 
the richest men in the city, and have no 
more money than will keep me aliva. 

Susan snid 1 was hu cracked like Uncle 
Philip, and broke of her engagement. In 
my despair I have advertised in the “ Jour- 
nal of Selenceand have had absurd sehemes 
sent me by the dozen. At last, as 1 talked 
too mueh about it, the thing became so well 
known that when I put tho hozror in a safe, 
in bank, I was promptly desired to withdraw 
it. Towasin constant fear of burglors, and 
my landlady gave me notice to leave, hecnuse 
no one would stay in the house vith that box. 
I am now advised to print my stozy and await 
advice from the ingenuity of the American 
mind. 

T havo moved into the suburbs and hidden 
the box and changed my name and my ceew 
pation, This I did to egeape the curiosity of 


THE CENTURY MAGAZINE. 


the reporters. I ought to say that when the 
government officials came to hear of my in- 
heritance, they very reasonably desired to col- 
1ec$ the succession tax on my unle's estate. 

1 was delighted to ussist them. 1 told the 
collector my story, and showed him Uncle 
Philip's Jottor. Then 1 oftorod him the key, 
and asked for time to get half u mile away. 
That man said he would think ib over and 
come back later. 

ThisisallI have to say. I have madea will 
and left my rubies to the Society for the Pre- 
vention of Human Vivisection. 1f any man 
thinks this aeeount a joke or sn invention, 
let him eoldly imagiuć the situation: 

Given an iron box, known to contain 
wealth, said to contain dynamite, arranged 
io explode when the key is used to unlock 
it—what would any sane man do? What 
would he advise? 


CURIOUS ELECTRICAL FORMS. 


AS SHOWN IN MR. T. BURTON KINRAIDI/S RECENT PHOTOGRAPHS 
OF ELECTRICAL DISOHARGES. 


BY ANABEL PARKER. 


nE remarkable photographs which it is 
the object of this article to explain con- 
stitute a graphic reeord, a genuine autobiog- 
raphy, of certain phases of one of the most 
wonderful and subtlo of the great forces of 
nature. They are the result o? several years 
merting by a Boston investigator, 

T. Burton Kinraide, and are the record of 
impressions made upon sensitive plates by 
diseherges of electricity. These photographs 
show the form and ehavaoter of the so-called 
positive and negative phases of oleetric en- 
orgy, and of a third phase whieh has never 
before been revealed. They hint at an ap- 
puratus unique in its delieaoy of control 
Beyond this, they throw fresh light on the 
very nature and character of this great force. 
All the plates here shown were produced 
hy diseharges of minute quantities of eloo- 
tricity. Prom this point of view, they presenk 
a striking contrast to the plates published 
in Tum CENTURY for June, 1900. Those were 
photographs of the phenomena resulting 
from discharges from oleotrical oscillators 
of great power. They recorded experiments 


made by that consummate genius of eleetri- 
cal investigation, Nikola Tesla, who delighis 
in handling enormous quaniities of electric 
energy. 

By a eumsory glance at the different plates 
and at the explanatory lines under them, it 
will bo seen that whatever may be the out 
Tine of the entire design on the plate, there 
is one unyaryirg structural form for the 
positive phase and one for the negative. 
These are so dissimilar in character that 
they need never be confused. The positive 
phase has always the branching, fern-ike 
stručturo which Mr. Kinraide calls fliciform, 
while the negative invariably skoms the sof 
and feathery appearance whieh is well de- 
soribed as plumous. Whether the plate 
shows a single large disk composed of es- 
quisitely delicate forms radiating from a 
center, or a series of zigzagging comets, one 
can readily tell by noting the structure 
whether the diseharge which printed itself 
on the plate was in its positivo or its nega- 


ie8 of electrographs was, with a 


CURIOUS ELECTRICAL FORMS. 


few exceptions, produced by means of a con 
denser apparatus, upon one surface of which 
the sensitive plate was placed. This surface 
can be eleotrified either positively or nega- 
4ively a6 tho will of the operator. Suppose 
it to be negalively electriied, and ihen 
tonched at ihe center by a small brass 
sphero which is in connection with the posi- 
dive terminal of the apparatus. The instant 
discharge from the sphere rushes out in all 
direclions over the surface of the plate, and 
there is produced the beautičul figure shown 
in Plate I, Suppose, on the other hand, that 
the condenser surface on which the sensitive 
plate rests is positively eleetrified, and that 
a brass sphere connected with the negative 
terminal be brought in eontaes with it. The 
energy is gathered up, as it were, from ihe 
plate, and zushing toward the conducting 
sphere, leaves on the surface the print of 
its vanishing fooisteps, as in Plate II. 
With ono or two oxceptions, all tho plateg 
here shown are based upon the existence of 
ihese bwo sets of conditions, io, a sur- 
face negatively eleetrifed brought in con- 
fact with a positive terminal, and a surface 
positively eleetrifed brought in contact with 
a negašive terminal. The terminal may he 
connected with a single sphere, as already 
suggested, with a roller, or with tiny metellie 
balls or needle-points, The deft manipula- 


tion of these mechanical devices produees 


thevarietyof design. 'The plates which were 
produced under conditions other than those 
will be noted farther on. 

lo is now five yearg since Mr, Kinraide 
made the happy discovery which led him to 
experiment along the lines of electrical pho- 
tography of which these beautiful plates are 
the result. The apparatus he at širsb used 
was quite unlike the one he is now using; and 
was without the condenser plates. Many“of 
the results that can be obtained from the 
one nowin uso he was unable to obtain by 
means of the former, but untiring efforts to 
discovor the causos of his failuros finally 
brought a knowledge that enabled him to 
construct an apparatus capable of producing 
ihe perfect plates here shown. As in many 
othor instancss, failure lighted the way to 
Sllocogs. 

Ib is necessary to touch briefiy on the 
construction of tho apparatus and on the 
eperiments carried on by means of it in 
order to give a clear idea of tho way in 
which Mr. Kinraide has arrived at certain 
ftportant conclusions. The apparatus has, 
ax an interosting featuro, a unique kind of 
šecondary induetion-eoil consisting of a elr- 
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enlar disk of fine wire wound in ahout one 
thousand turns. The peculiarity of this coil 
is that it will discharge out into tho air as 
easily as the Ruhmkorif coil diseharges to- 
ward ita other terminal. In other words, the 
electric energy, instead of diseharging from 
two equal potential terminals, as is the case 
where the Ruhmkorff eoi is used, passes into 
the air almost wholly from one terminal. 
The non-diseharging terminal is connected 
to an earih-wire, and thus its influence is 
entirely removed. "The evil has a superb 
insulation, and will esily withstand a pres- 
sure under which the Ruhmkorfi ovi splin- 
ters to atoms. Thus the apparatus controls 
a higher voltage for the quantity than any 
othor so far made. 

Ib was while studying the diseharge from 
this apparatus in the dark that Mr. Kinraide 
noticed paculiar, farn-like forms of a pale 
violet color radiating from the two-inch 
brass spore which formed the discharging 
terminal. By manipulating the diseharge, 
he could make a number of these beautiful, 
quivering forms appear. By using spheres 
of larger diameters and increasing the po- 
tential, he could increase the length and size 
of the light-forms until they would shoot om 
thirty inehes beyond the sphore and reach 
an appareni thickness of half an inch. They 
Iboked like miniature forks of violet-tinged 
lightning, oleavingthe darkness of thelabora- 
tory. By balncing an ordinary photographic 
plate on the top of the spherical terminal, 
film side down, and opening and closing the 
cirevit once, a photograph of the quivering 
light-forms was secured. They recorded 
themselves as the filiciform or positive phase 
of electric energy. This was a first ofort, 
and a fist succes 

Upon a reversal of the current, an entirely 
different phenomenon was observed. Instead 
of the branching outskoots of violet light, 
there appeared plume-like Zorms resembling 
the caklail of the meadow-fag. These 
seemed to bo akout an inch in diameter and 
seven inches long. An attempi to secure a 
photograph of shese plume-like forms was 
made, but though the plate was as carefully 
adjusted and the current as skilfully manipu- 
lafed as beforo, thero was no record found 
upon the plate when it was developed. The 
experiment was repeated again nd again, 
but with diskeartening results. The plu- 
mous forms could no be induced to make 
any improssion on the sensitive plates. For 
two rears Mr. Kinraide experimented, sacri- 
foing plates enough to build a greenhouse. 
Then he mađe a discovery. The plumous 
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forms were not, as he had supposod, dis- 
charging outward from the sphere; they were 
diseharging inward from the surromding 
air. 

The discovery of this fact was of the 
grogtest significance. It seemed to praclaim 
electric energy not a dual force with a dual 
activity, but a single force with a single line 
of direction for the sweep of its energy. 
Furthermore, it showed plainly that she so- 
called positive and negatšve phenomena indi- 
cate, the one an accumulation or keaping up 
of electric energy, the other a corresponding 
vithdramal. It was through study of the 
plumous forms that Mr. Kinraido was led to 
the discovery of the conditions necessary for 
the successful produetion of these photo- 
graphs. He realised that, in order to secure 
on a photographic plate the record of the 
so-ealled negative electricity, the plate must 
represent the withdrawal of energy; in other 
words, it must be electrificd and then made 
to discharge itself into some conducior. 

Witb the condenser apparatus, he found 
no dificnliy in securing ihe record of the 
nogative phase. A photographic plate placed 
upon the positively eleetrified surface o? the 
condenset became in turn positively electri- 
fed, Then, when sny conduetor connected 
with the negative terminal was brought into 
contact with it, she stored-up energy imme- 


diately sought an equilibriim and rushed 
from all direetions toward the conductor. 
This produced a condition of withdrawal on 
the plate, or, in other words, showed the so- 
called negative phase of electricity. 

Tt was then thah Mr. Kinraide mada an- 


othor discovery. Not only did he seome 
photographs of the positive and negative 
phages, but there wes reyedled on some of 
the plates the existence of comet-like forms 
in which the positive and negative were sesn 
to be united, base to base. "!he meaning of 
these comet: forms was not ak first unđer- 
stood, nor did Mr. Kinraide know how it was 
that dhey appemed on the plates. Former 
photographs kad indicated a separation he- 
tiween the two phases; none had ever shown 
that they were united. These comet forms, 
therefore, presented a new field for invosti- 
gation, and iv was only after eareful study 
and experimentation that their significance 
was discovered. 

The comet structure Mr. Kinraide has 
called, by reason of the conditions under 
which it is created, the electric entity. It 
isa record ož tho entire activity ož one small 
quantity of electric energy, an embodiment, 
as it were, of the force, and literally an entity 
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of energy, having a birth, a growth, and a 
nt death or dispersion. Its center, “ 
part, is plainly neither positive nor 
negalive in character. Mr. Kinreide calls is 
the third ordynamio phase of eleetricity. His 
reasons for this will be apparent fartker on. 

In order to make clear the way in which 
the comet structure wag securod, it may be 
wel] to explain first the development of the 
fgure on Plate 111. This is not one of the 
condenser series of photographs, but was 
secured from a very different and quite 
simple apparatus. It is introduced here to 
make elearer the interpretation o“ the other 
plates, 

Wiihout deseribing the apparatus in de- 
tail, it is suficient to say that it presented 
a flat surfuce about twice as long as wide, 
This surface was divided by a narrow strip 
of dieleetric or non-condueting mašerial into 
two areas of equal extent, each of these being 
nearly square. The apparatus was 9 ar- 
ranged that when the current was turned on, 
one of these arcas would become positively, 
the other negatively electrified, the dielectric 
between them preventing the energy from 
reaching a state of equilibrium. 

The photographic plate was placed in 
position on the flat surface, half of it on one 
side of the dieleetric, half on the other. A 
metallic bar was then laid upon the plate at 
right angles to the dieleetric. Thus its ends 
lay at the respective centers o: the two areas 
mhich were to ko oppositely eleetrifiod. By 
closing the cmrent and then bresking it 
once, Plato 111 was obtained, "The two ends 
of ihe photographic plate became oppositely 
electrified, like the areas over which they 
were superimposed. When the current was 
broken, the energy in the two oppositely 
electrifiod surfaces immedđistely rushed to an 
equilibrium, using the metallic ba: 
duetor. From she positivoly electrified sur- 
face the energy shot into the bar, recording 
ite withdrawal in the delicate plumos of the 
negative phase. Then it hmried along and 
finally shot out and dispersed itself over the 
nogotivoly olectrified surface in the filiciform 
streamers, which always indicate the out- 
ward rush of the current. 

In the evoluiion of the comet structure, 
enalogous conditions obtain, with the exeep- 
tion that the electric energy uges the air as 
2 condueting međium instead of a metal con 
ductor. This onables is to record the entire 
history of ite aetion on the sensisive plate. 
Keeping this explanation in mind, the reader 
will be able to understand Plate IV, which 
is one of the condenser series. 


PLATIT. ANODOS. PLATE 1. KATUODOS. 


A disehnrge o! electic energy ovor the negative sm A disehurga of electrie energy ovor the positive su 
face of a condenser from u two-ineh sphere connected face of a condenser loward u two-inch sphere eou- 
with tne postive terminal. nected with the negative Lerminul. 


In order to secure this, the condenser sur- to, the energy sought an equilibrium. Small 
face upon which the sensitive plate was to quanlities of it shot inward toward the cir- 
be placed was first cular, negative area, 
highly charged with 5Sl and the onward rush 
electric energy. Then was recorded on the 
the = photographic z 5 plate in the filiciform 
plate was carefully streamers exlending 
placed upon it, film toward the center, 
side up. A metal- While the withdrawal 
lic discharger, fitted č from the vuter_rim 
with an adjustable i produced the soft 
spark-gap, was now plumous forms. All 
used, By means of =. this took place be- 
this spark-gap it was fore the diseharger 
possible to regulate in the operator's hand 
the amount of energy could be withdrawn 
to ba withdrawn from from its instant of 
ho plate. After be- < contact with the 
ing conneeted with plate. 
the negative termi- = = z The energy started 
nal of the apparatus, Z = 2 from a condition of 
the diseharger was diffusion, and ended 
placed at the center E ina condition of dif- 
of the plate, and a S = fusion, but at the in- 
small quantity of the s stant of its greatest 
energy was permit- š == “power it was foća- 
ted io escape. This Ps Šš lized. This instanb 
Grested a cireular, ž Kk ofo focalization is 
negative area on the Pa NAR S represented on the 
Plate, whilesurround- ž 3 plate by the slender 
ing it wasa charged 7" Jaka san spindle joining the 
SER PLATE 1. | COMPOSITD RLECNUC KXTMY. plumousandtheflici- 

Ag in the case of slot tion rod noga ti ime dhudinč ko opić: form. This is what 


fhe two oppositely fne humsto se nexativeviiaeo do legu to dho pet Mr. Kinraide calls 
electrificd  squares  wlićhwas ar firstposdtively electnifted. "The prud upon Uhe dynamic phase 
a which the positive streamers are cen was the nega- : 2 

previously referred tively eleetrificd areas. of electric energy. 
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PLATE 1V. 


SYMMETRICAL GROUP OF 


TRIO BNNITIES, 


Each comet structure in the grouy ls u record of th entire history of a small quuntity of cleetrie energy. 


In general terms, the spindle of one of these 
comet structures represents the dynamic 
center of a discharge, for each tiny comet 
records the entire evolution of an electric 
discharge, and the phases through which it 
passesare identical with those through which 
every uninterrupted diseharge must pass. 
That this spindle has never before been 
shown in any photographs of electricity is 
due to the fact that no apparatus has ever 
before been constructed whereby the entire 
aetion of an eleetrie discharge through the 
air could be recorded. In the action of the 
energy in Plate III its moment of greatest 
sso 


focalization was during its passage through 
the metallie bar. Hence its form could not 
be recorded. 

Examine for a moment this spindle (sec 
Plate V). It seems to be wound in a conical 
spiral, as if the lines of energy, which focalize 
at the point of greatest intensity, assume at 
once a spiral motion. This spiral whirl is at 
first very narrow, but as it passes away from 
the point of greatest intensity, it becomes 
wider,and its whirlsare farther apart. Under 
favorable conditions they are far enough 
apart to be seen, forming a sharply pointed 
cone with a very small base. 'Thus it seems 


uha 


that the electric energy focalizing at this 
point translates itself, by means of the eleo- 
tromagnetic action which takes place in the 
spindle, from its negative phase into a curi- 
ously interacting form, the positive phase. 
Mr. Kinraide'& conelusions may be sum- 
marized as follows: The plates here shown, 
especially those which record the action of 
the electric entity, form an electrographic 
demonstration of the meaning of the terms 
positive and negative electricity. When 
electric energy changes from a condition of 
diffusion to a center of focalization it is 


m e MEKE dž 
TLATE V. ELECTRIO ENTIIY, OR EMEODIMENT OP ELEODRIO POROR. (ENLARGBD.) 


passing through its negative phase. When 
it changes from a condition of focalization 
to a condition of dilfusion it passing 
through its positive phase. These iwo 6on- 
ditions may be correctly termed the anodos, 
or going in, and the exodos, or going out, of 
electric energy. They are unmistakably re- 
corded on the photographio plates, which 
Y that there are not two separate elec, 

(es, but one developing entity of energy. 
There is no photograph of the diffused con- 
dition in either case. It is only when the 
energy is passing through one or the other 

a81 


PLATE VL POSITIVE BNDS OP PLEGNUC ENTITIBS. 


A disshurge from a metalic roller in its passuge over (he film side oža plotosrujkic plate placed upon the 
duneouted, negutivo surface ora charged condenser. The conditions ož olecieifisation here are the opposite 
oF those in Plate VIT, 


PLATE VIL NHGATIVE KNDS OP ELEOMUC Ermin. 


A disohavgo from a metalic roller in its passage over tne filu side of u photogniphic plate placed upon the 
umeoated, positive surface of a ohargad condenser. This plate is a companlon io Plate VI. 


yim. 


ALEGIRIC ENTITIES IN SEBINS. 


A disolurse between plated produeod by the passage ofa metnilio roilsr overa 
phovograpliie plate bid filu side down upon a posttively charged, uncoated 


tondenser snrfaca. 


of its three phases that it becomes manifest: 
upon tho gensitive plate. 

Plate V isan enlarged record of one small 
quantity of elestric energy: its origin, or neg- 


ative phase; its transformation, or dynamic 
phase; its final diffusion, or positive phase. 
In the negative phase the energy consists 
of numerous units of energy uniting to pro- 
duce a single unit, which, after spiraling 
through a small space, is changed into a 
number of streamors to he again diffused. 
Plates VI and VII, which show respeo- 
tively the positive and negative ends of elec- 
tric entities, belong to the condenser series. 
As explained in the lines under them, they 
sere secured by mears of a roller passing 
over the surface of the photographic plate. 
Plate VI shows the outrushing or positive 
ends of the tiny entities that shoot off from 
the roller on to the negatively eleetriiod 
plate as the roller is passed over the plate. 
Plate VII shows the relreating or negative 
Em 


ends of the entities that rush from the posi- 
tive plate into the negative roller. 

Plate VILI shows how comets in series are 
formed when the energy between condenser 
surfaces is permitted to escape into a me- 
talic roller passed over the outer surface of 
the plate. This was socured by placing the 
photographic plate film side down. 

The photographs here reprođuced form a 
Trepresentative selection from many hundreds 
secured hy Mr. Kinraide. They are much 
reduced in size, the negatives being oighteen 
by twenty-two or eight by ten inches, A set 
consisting of akout fifty photographs has re- 
cently been presented to the Massachusetts 
Institute of Technology, where it is available 
to students and other interested persons. 

"The conclusions as to the nature of elec- 
tricity reached by Mr. Kinraide through his 
study of its movement differ to a eonsider- 
able extent from those reached by Lord 
Armstrong, the noted English scientist who 


THE PASSING OF COCK-EYH BLACKLOCK. 


has conducted experimonts along similar 
Iines. Lord Armstrong has secured some 
oxtromely interesting photographs of the 
phenomena resulting from disehurgos of 
electricity over dust plates. He has also 
experimented with photograpie plates, and 
a number of the results secured in both 
cases bear an interesting resemblance to 
those obtained by Mr. Kinraide. Lord Arm- 
strong has not, kowerer, skoywn the develop- 
ment of she electric entity. 

Ib may be inleresting to add that, asa 
result of his study of electric energy as 
manifested in these pleles, Mr. Kintide 
inclines to the theory that every form of 
onorgy, a5 heat, sound, light, gravity, ote., 
has what he wonld term an entity of energy, 
corresponding in structure and funetion to 
the electric entity, and that is only requires 


a knowledge of how te greste conditions in 
order to demonstrate this. 

He asks the interesting questions: “ May 
it not be that the whirhwind and the water- 
spout proclaim the presence of entities of 
thermal energy, the whirlpool the presence 
of an enbiy of gravity, and the sound=waves 
recently photographed the presence of the 
entity of sound foree?" He maintains, also, 
that if the conditions are constant, the entity 
will be constant. A prime condition must 
de hat the energy te able ta mold the sul- 
stanee wkich is the medium of its mani 
tion into its own form. Its power to do this 
demonstrates that it is a force-entity. 
Mr. Kinraido proposos to experiment with 
other forms of energy and to obtain, if 
possible, a complete demonstration of this 
theory. 


THE PASSING OF COCK-EYE BLACKLOCK. 


BY FRANK NORRIS, 
Author of “The Octopus," ote. 


Wir m? on, observed Bunt about 


half an hour after supper, “it your 
provender has shook down comfortable by 
now, we might as well jar loose and ke 
moring along out ponder.? 

Wo lefb the fire and moved tovard the 
hobbled ponies, Bunt complaining of the 
quality of the outlit's meals. “Down in the 
Panamint country," he growled, “we had a 
Chink that was a sure frying=pan expert; 
butikis Dago—myword! That ain't viotnals, 
that supper. That's just a' ingenious device 
for removing superiiuous appetite. Next 
time I assimilate nutrimont in this camp I'm 
sure going to take chloroform beforehand. 
Careful to draw your cineh tight on that 
pinio brone of yours, She always swells up 
Same asa horned toad soon as you begin to 
saddle up? 

We rode from the chrele of the amp- 
fire li&ht and out upon the desert, It was 
Bunć's turn to ride the herd that night, and 
1 had volunteered to bear him company, 

Bunt was one of a fast-disappearing type. 
He knew his Wesk as ihe cockney knows 
bis Piccadilly. He had minod with and for 
Ralston, had soldiered with Crook, had 
turned cards in a faro game a4 Laredo, and 
had known the Apache Kid. He had fičteen 


separate and different timos driven the herds 
from Texas to Dodge City, in the good old, 
rare old, wild old days when Dodge was the 
headquarters for the cattle trade, and as 
near“to heaven as the cow-boy cared to get. 
He had seen the end of gold and the end 
of ihe bulelo, ihe beginning of cattle, the 
beginning of wheat, and the spreading of 
the barbed-wire fence, that, in the end, will 
take from him his oceupation and his re- 
volver, his chaparejos and his usefulnosa, his 
Jariat and his reason for being. He had seen 
the rise of & new period, the suecessive 
stages of which, singula:ly enough, tally ex- 
ackly with ihe progress of our own world 
civilization: first the nomad and hunter, then 
ihe herder, next and last the husbandman. 
He had passed the midemark of his life. His 
mustache was gray. He had four friends— 
his horse, his pistol, a teamster in the In- 
din Territory Panbandle named Skinny, 
and me, 

The herd—1 suppose all told there were 
some two thousand head—we found not far 
from the water-hole. We relieved the other 
watch and took up our night's vigil. le was 
about nine o'elock. The night was fine, 
calm. here was no cloud. Toward the 
middle matches one could expect a moon. 
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WE ARE PLEASED TO ANNOUNCE THAT WE ARE SOLE SELLING 
AGENTS FOR THE KINRAIDE COILS, WHICH HAVE NOT UNTIL NOW 
BEEN MADE ON AN EXTENDED SCALE, THE FEW BUILT IN qUHI 
LABORATORY OP THE INVENTOR, MR. THOMAS B. KINRAIDE Or 
JAMAICA PLAIN, MASSACHUSETTS, IAVING WON UNSTINTED 


PRAISE. MR. HOWARD JACKSON, THE WELL-KNOWN ELECTRICAL 
ENGINEER WHO HAS MANUT 


ACTURED OUR GOODS FOR SEVERAL 
PARS, HAS SECURED THE SOLE LICENSE TO MANUFACTURE 
UNDER MR. KINRAIDE'S PATENTS 
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Plenan find delovi a communiention from thu 
“2 


Nikola Tesla, 
for Trensnitti 


Tesla was quick to dismiss the patent ability of Kinraide's work mentioned in Strong's letter, however the work 
was unique with regard to the patenting process. Likewise, later aspects of Tesla's Wardenclyffe patent were 
thrown out because of Kinraide having priority in designs - namely in the use of a toroid for an output terminal. 


No. 689,199. Patented Dec, 17, 1901. 
T. B. KINRAIDE, 


ELECTRODE. 
(Aprilentiou Bled May 8, 1901.) 
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THE HERCULES COIL. Por the alternating current 8450.00 
Code word, Hermann 


THE HERCULES COIL.  Forthe 110-volt direct current .. $520.00 
Code word, Ilermanric 
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FREDERICK F. STRONG, M. D. 
SPECIALIST IN ELECTRO-THERAPEUTICS 
BOSTON, MASS. 


March 14, 1904. 
Nikola Tesla, 
Electrical Expert, 
New York City. 


Dear Sir: - 

Some years ago when I was conducting a clinic in Boston Dispensary, devoted exclusively to 
the therapeutic use of the Tesla currents, I wrote you for information regarding certain technical 
details in connection with my work. You very kindly replied in a personal letter in which you fully 
explained the points about which I wrote you, and expressed your willingness to see me whenever 
I should be in New York. 

I have been experimenting and applying high frequency currents for the past ten years, and 
have devised and perfected a number of instruments for their use in medical work. In this 
connection I have been invited to lecture before the New York Society of Physical Therapeutics, 
next Friday Evening, March 18. The manufacturers of my apparatus are sending me one for use, 
and I shall endeavor to demonstrate experimentally the phenomena of high frequency currents 
and the methods of applying them in the treatment of disease. 

I have long desired to meet you personally, and to see some of your work, and if you feel 
disposed to receive me, and will enclose your address, and the time that would be most convenient 
for you, | will call upon you sometime on Friday, the 18". If you cannot see me on Friday and could 
make convenient to do so on Saturday, I shall be delighted to stay over another day in order to 
avail myself of the opportunity that I have long desired and looked forward to with eager 
anticipation. 

Trusting that you may feel inclined to grant my request, | am, 
Very respectfully, 
Frederick F. Strong 


Dictated. 


West Rindge, N. H., July 17, 1906. 


Nicola Tesla, 
Waldorf Astoria, 
New York City. 
Dear Sir: - 


I am completing the manuscript for a treatise on the therapeutic uses of high frequency 
currents, to be published by the Rebman Company during the ensuing Autumn. 

As pioneer and originator of this wonderful form of electrical force, I naturally appeal to you 
for assistance. I should be glad if you would send me the reference to your various publications on 
the subject, and if possible, any reprints which you may have at hand. The original suggestion of 
the possible importance of high frequency currents as a therapeutic agent, came, I believe, from 
you, yourself, although the literature on the subject accredits D'Arsonval as being the pioneer in 
high frequency therapeutics. I should be glad if you would refer me to some published statements 
in regard to the subject, which I can quote in my book to satisfy the claim which I have always 
made as to the priority of your work in this connection. | should also be pleased if you would send 
me one of your photographs, so that I can incorporate it in the book. 

My work, for the past ten years, has been devoted to the application and study of the Tesla 
currents for therapeutic purposes, in contradistinction to those of D'Arsonval and Oudin which are 
used by European authorities. | believe that your currents possess a greater range of therapeutic 
value and are of far greater importance to the medical profession today, than any other form of 
high frequency currents or any other manifestation of electricity which is used. In order to 
thoroughly prove this point to the satisfaction of the profession, it is necessary to have your 
cooperation. Of course, due acknowledgment will be many for any assistance which you may give 
me. 

Thanking you in advance, and trusting that I may be favored with an early reply, | remain, 


Very cordially yours, 
F.F. Strong, M. D. 
FRSJED 


July 23, 1906 
Dr. F.F. Strong, 
West Rindge, N. H. 
My dear Dr. Strong: - 


I note your request under date of July 18'", and would be glad to assist you in the matter as far 
as | can consistently. I will first call your attention to such publications as have been made by me in 
relation to high frequency. Unfortunately, I have no copies of these papers, but may be able to 
find one or two later and send them to you. 


In the London Electrician of Sept. 12, 1890 is a letter in regard to a high frequency alternating 
machine which I had built, this being, as I believe, the first high frequency machine, and the first 
reference to high frequency work. 


There are articles under the headings “Notes on Alternating Currents at Very High Frequency" 
Electrical Engineer (New York) March 11, 1891, Electrical World, Mar. 4, 1891. 


As a reference to alternating currents of high frequency, Electrical Engineer of April 1“, 1891 
and the London Electrical Review, April 17, 1891, also a reference to the same review, April 3, 
1891. 


There is a “Discussion on the Phenomena of Currents of High Frequency", Electrical Engineer, 
April 22, 1891. Experiments on the Electrical Discharge in Vacuum Tubes, Electrical Engineer, June 
24, 1891, London Electrical Review, July 10, 1891. 


Physiological Effects of Alt. Currents of High Frequency, Elec. World, Mar. 4, 1891; Elec. Engineer, 
Mar. 11, 1891; London Elec. Review, Mar. 21, 1891 and the London Electrician, Aug. 19, 1891. 


Notes on Alt. Currents of Varying Frequency, London Electrician, Mar. 20, 1891. 
Phenomena of Alternating Currents of Very High Frequency, Elec. World, April 4, 1891, also the 
Electrical World of April 25, 1891. 


Induction by High Frequency Discharges, Elec. World, Feb. 20, 1892, Elec. Engineer, Feb 17. 
1892, London Electrician, Mar. 4, 1892 London Elec. Review, Mar. 18, 1892. 


Further Experiments with Condenser, Spark and Air Jet, Elec. World, Feb. 27, 1892, London 
Electrical Review, Mar. 25, 1892. 


Dynamic Induction at High Potentials and Frequencies, Electrical World, April 2, 1892, Electrical 
Review, London, April 15, 1892. 


High Frequency Electrical Induction, Paper read before Society of Arts, Boston, Technology 
Quarterly, Vol. 6, No. 1, 1893. 


Curious Effects of Hertzian Waves, Elec. Engineer, July 4, 1894. 
On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, July 13, 1894. 


Notes on the Effects of High Frequency Currents Passed Through the Body, Elec. Engineer, Oct. 
10, 1894. 


Dielectric Strength of oils in Alternating Potentials, Elec. Engineer, Feb. 12, 1896, Elec. World 
also, same date. 


Electricity at High Pressures. Lecture before New York Electrical Society, Mar 29, 1899. 
Published in pamphlet form, and I think I can send you a copy of this pamphlet. 


Apparatus for Obtaining High Frequencies and Pressures, Electrical World, Oct. 14, 1899, 
Electrician, Nov. 3, 1899. 


It is of course, impossible, without comparison of dates of early experiments to settle the 
question of priority, no such comparison having been made, but you Will find in the pamphlet on 
“Electricity at High Pressures“ a reference to some experiments by Prof. Rowland of John Hopkins 
University which, indeed, involve the principle of high frequency induction from one set of turns to 
another insulated therefrom. Joseph Henry, many years ago, also induced by a leyden jar and 
condenser discharges, currents in adjacent circuits, and Henry pointed out first of all, the nature of 
the leyden jar discharge. I believe | was first to make a study of coils with air cores, that is, without 
any iron, for the production of high frequency induction, except in so far as the Henry experiments 
and the Rowland experiments referred to involve the same idea. | was, | believe, the first to 
employ an air jet on the condenser spark to increase the sharpness of the oscillations. Outside of 
these facts, and without any proper comparison of dates, it would be impossible to make any other 
statement. 


Mr. Tesla, undoubtedly, was very early in the work, and may have been prior, but I think he was 
undoubtedly prior as to certain features of the work. It would be, I think, best, however, in a work 
such as you are preparing, to simply refer to the published papers and descriptions, which, in the 
absence of other data, must stand. I should in fact, dislike very much having to be put in the 
position of making any statement on the point, and would ask, therefore, that what I have said 
above regarded as for your own personal assistance, and not to be published. You will see that in 
the nature of things there is no criterion for an authoritative statement. 


I will forward photograph, if I can, as soon as possible. 


Yours very truly, 
Elihu Thomson. 


P.S. | am sending you a copy of the pamphlet on “Electricity at High Pressures“. 


July 90, 1800.) 


A large number are rendering excellent service in odito- 
risl and publishing ofices. Tag Er.zcrgicar, Exorxuzn has 
two, avd will soon have more. Out in Milwaukee, two 
printing oficen have made a specialty of setting up from 
phonographs, the compositors dispensing with time-honored 
“takes"' of copy. Cleaner proofsare ihe result. Under 
mach & rdgimo Harana Geenlaya ozaaa ka haa terror do the 
inofemive “comp A large number of lawyers, patent 
solicitors, stenographere, clergymen, authors, aotors, uusi- 
čians, inguiste and other professional. men. gre tsinyr the 

ines. An interesting snd novel featare js the use of 
tle macbine for obtaining daily roport« from foremen in 
large factories. Such men can generally talk vigorously and 
vel, bat a pen they sbun and abhor. It has been dikcov- 
sred, however, that they will “pour out heart afluence in 
diseursive talk" upon a waren oylinder in a most admira- 
be and effeotive manner ; and this now method of faotory 
reports is naturally coming into vogue with gratification to: 
all parties concerned. Out of the whole #000 machines, 
it is estimated that 75 per cent, are in business service. 
New York has already 800 machines running. 

The motive power to run the macbines is a subject that 
is still aotively disoused. This question can hardiy be 
settled yet. The phonograph is driven by the ingenious 
little motor invented by Mr. Edison for the purpose; but 
that motor is energized io various ways Sometimes the 
current is derived from au Edisen-Lalande battory, one 
great advantage of which is its covstaney, Sometimes the: 
čarrent is taken, through a resistance, from the inoandescent 
Eghting ošrenita. There isa very general preference for 
storage batterios, and nearly all the makes have been tried, 
With the graphophone have been coupled Lago and other 
motors; and the amall size Porret bas been found very 
socesaful. In view of the fact that the 8,000 maehines 
bid fair to become 800,000 in the noxt ten years, it will be 
seen that this question of motor and current for them is 
not one of the least interesting now before the eleotricsl 
oommumity. "The customer of the sub.company paya 840 
for bis machine per year, or the small sum of 78 centu per 
week. "The suppliee are extra«, of course, and there is a 
vast field for work and ingenuity in many of their detail«, 
By and by it may become s goneral practice for_the_com- 
pares to fumnish: the supplies to their patrons on a certain 
“flat rata " annual basis. 

Amasement phonographe aro still new, f6r, although 
wise neki lijene Bava besa give; vro havu bnt berir 
entered on the niekel-iv-the-slot period, when music and 
oratory, song and speech will be on tap.  Niekel-in-the- 
slot phonographs bave proved immensely popular where- 
ver introđuovd, and ibore ie not the glightest reason to 
believe that the favor they are in will be simply a short- 
lived oraze. Every week brings forth its new sivger, its 
new song, ita new maroh or air ; and the public has an ear 
that likes to be tickled. The phonograph as a Joe Miller 
jest book, telling the latest as well as the oldest good story, 
is an amusing companion. Inoised with a yam snd.a 
Isugh from Eli Perkins, it is in more senses ihan one a 
“howling success?" 

"The poe week, whioh ha« seen the isuance of this pho- 
nographic report has by strange ovincidence seen, also, the 
ismanee of an order from Washington for the treatment of 
phonograms as other ordinary mail matter. This is a stop 
forward, and will lead to otherimprovemnenta and dovelop- 
ments, especially, it may be assumed, in the standardizing 
za miting ot Mpparati ao tla the Karme raaehine and ti 
samo record oylinder serve tho same purpose everywhere. 


Tue ELarm, Iu., ELECTRIC RAmaraY, which has recently been 
sgrivped with the Špragua aratem ani vas started up on Elo dih 
July. ran from the start without thu slighte«t. hitch, although 
0 previous testa had been made of any of ihe power or electrical 
it. The road was started with * cars, which they have already 
iereased, and addel another 20000 watt generator. The cars 
srao run free at the start till 12 otlock, after which til 10 p. m. 
4881 nickols were taken in fore». 
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PROF. THOMSON'S NEW ALTERNATING MACHINE. 


Wir the high speedu now generally emplojed in sher- 
nating current machines the moving ooila are more or less 
liable to derangement, so that they are subject to both 
meebanical ax well as oleotrical strain. In order to ovor- 

me this dificulty and to obtain a compaot as well aa cfi- 
ciept machine, Prof, Elibu Thomson has recenuiy_con- 
struoted an alternator in which all the coils are stationary, 
odao dhat no moving contacts whatever are neosmarg to 
conduet the current from machine to line. The machine 


plates or sections o 
cally a compound laminated ring. Ic corresponds in a 
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measure to a fixed laminated armature, and is supported in 
te interior of the outside caing 

he end plates & x' are joined at their oater_portions by 
the iron frame-work or oasing y, sonsisting of a oylinder 
surromndiog the machine. It is designed to connect the 
outer edges of the end plates x x' maguetically with the 
slationary laminated ring a, surrounding the odre x so as 
to embrace the centrally projecting portions of the oore M. 
To the ivnor side of tho structure a,and upon projections 
extending radially inward, are applied the ovils, the rin 
and evils thus resembling a multipolar ring or cylindrical- 
shaped magnet whose poles are on the inside. 

"Che field magnet colls ara supported firedly in the cas- 
ing and energize the maltipolar Geld magnot x, all the 
poles of wbich are of liko name, as shown at s, s, oto. The 
Core m is fixed to the sbaft of the machine dnd has the 
laminated pole pieces keyed to it. 

"The ring structure a a has interior projections of double 
the number of the projeeting poles u x x, carried by the 
rivg cvre+piece. On these projections are firmly seeured 
the coils in whieh ourrents are to be indueed, and which 
are connected to the line wires. The feld magneta, of 
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course, require to be energized by a continuous current 
which .can be furnished by a separate exciting machine. 
The zetion of the machine is aa follows: The moving 
Beld-poles x x x, ete, earricd around on the revolation of 
the oore-picce u, pass in front of the coila in which the our: 
rents are to be induced. The lines of magnetic force pro- 
jeoting from these pole-pieces cut seross the wire on the 
coils transvarely. “Tha direction of the winding and the 
conneetion is sneh as to make the effeota oumolative in the 
coils—that is, so that if a polar projection x passes, as in 
Fig, 2, over the centro of one coil to that of the next its 
lines are caused to cat the wire lying between those cen: 
tres, balf of which wonld belong to that. coil, the centra of 
which is boing left by tho traveling pole, and half to the 
coil toward ile centre of which the traveling pole is moving. 
These actions of induetion repestedly following one 
another will be aeeomplished without reversal of magnet. 
ism in the oore-picea or even in the laminated ring strne- 
ture wapporting tho coilsin which the ourrent« are induced 
but, on the contrary, the lines of force will simply be car: 
ried rapidiy past wire whose virtual direction of winding 
is opposite altemnately, and this will generate impulses 
without tho necessity of magnetic changes of polarity tak. 
ing place in any of the core-pieees. Prof, Thomson is 
thus enabled to save a large portion of the lass due to mag- 
jo changes or “hysteresis," in the iron of the machine, 
while still utilizing the iron to the best advantage in the 
naetion of the magnetic masses wubject to the mag. 
netizing notions of the Keld-energicing coila, Thore is also 
secured a strong magvetic feld by tihe expenditure of a 
minimum of energy in sastaining the same, besides which 
none of the wire ol the machine need revolve, thus dispens« 
ing with rabbing.aurfaees or aliding contacts when the 
machine is used for the generation of alternating currenta, 


ELECTRIC POWER AT GLOVERSVILLE, N. Y. 


Tux work now being done by eleotrie motors at Glorers- 
ville, N. Y., the largest glove mannfactnring town in the 
United Statos, is of more than ordinary interest, and presents 
one or two novel features. The Gloversvillo Electric Com- 
pany started their plant on December 1, 1889, and began to 
supply. eleetric power just a month later. They are now 
operating 28 motora ranging from 54 to 2h. p, and these 
20 machines represent so many dižerent glovo faetories, 
"The 34 b. pi motors run eight sewing machines each ; the 

lp from 13 to 14 machines ; and the 2 h. p. from 18 to 

machines. The prices for current are 890 per year for 
1/h. po and 825 for the use of the motor; #50 for #% hp, 
and #25 for use of motor ; #175 for 2 h. p. and #50 for use 
of motor: The motors are owned and supplied by the com- 
pany. "The users have become familisr with their care, 
and they give very litle trouble to the company in the 
tare of them ; buć they are of course kept under surveil. 
lance and a weekly inspection, 

"The service is furnished Krom Ta. m. to 6 #. x, each day, 
with an intermission st noon, and proves very satisfactory 
to ite patrons. “Khe poweriswupplied by Thomson-Houstun 
are machine« generating & current of 6,8 amperex. "These 
machines are used at the end of the day for ljehting the 
town with are lamps, “The motors used are the constant 
current made by the Excelsior Eleetric Co., of this city, 
and bave been fomnd eminently suitable for their work; 
“Dhe Gloversville company now have applications for power 
as high as 40h. p, and they are considering the advisa 
bility of putting iu large generators to deliver a 500 volt 
current to furnish power for that special work. The com 
\any are obtaining their prime power from compound eon. 
dlunsingt onginos, that answes admirably proferred 
to the ordinary non.eoudensing high speed ty 

*Ihe company have begun to furnish motor 
!h.p running the service right into the houses of the 
operatora, so that as the work is paid for by the piece, they 


THE ELECTRICAL ENGINEER. 


[July 30, 1800. 


ca take it home and do it outside the factorica. This is a 
little point, bat it has ita significance. 

. he faetories really make money by the motors they put 
in, as thoy charge the “help" that uo the machines 50 
cents per week for the use of the motor, the work being 
done by the piece, as stated above. At first no lite 
objectidn was made to this, but now the operators are glad 
to gay tbo charge, for the reason that thoy are enabled 
to do very mueh more work with tho machine run by the 
iotor than in the old way. There iv thus a saving and a 
higher profit in the work for everybody concerned. 


FIELD'S MERCURY THERMAL CUT-OUT. 


The protection of telegraph and telephone apparatus 
from abnormal eurrenta has led to the construetion of a 
lurgo number of out-vata, both electro-magnot and thermal 

their nature. In order wo avoid the introduction of an 
electro-magnetic device which might introduce retardation, 
and on the other hand to overcome the objeation to lack of 

niformity and fragility in fine fuse wires, Mr. Stephen 
D. Field has recently invented an ingenious cut-out in 
which mercary is einployed as the fusible, or rather 
volatile, material, Another object aimed at is to obtain 
such & construction that upon the ceseation of the abnor- 
mal current the cirenit to the instrument is sutomatically 
restored without the replacement of sny material in the 
out-vut, 

The simplest form of Mr. Field's out-out is illustrated in 
the secompanying engraving, Fig. 1. It consista merely 
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Fhas. 1, 8 AND &—FiELD's MERCURY CuT-Ovr. 


of a glasi tube with a fino boro which is filled with mercury 
jas two conducting wires sealed in at the enda. The 
gssage of an abnormal current heats the mereury, 
vaporizes it and the pressure generated bursts the tule, 
thus rupturing the oirenit. 

In order to provide for the automatio closing of the 
circuit above referred to, the construction shown in Fig. 2 
is employed, Here a chamber is placed at one end of the 
tube, which is part filed with the mercury. The air, 
which oceupies a portion.of the chamber, being an elastic 
međium, allows the expansion due to the vaporization of 
“le mercury in the capillary portion to take place withot 
rupturing the struotare, aa the air becomes. compressed 
vid the separation of the column of mereury in the cspil: 
darly tube can take place, thus opening the oirenit in a 
reliable manner without destroying the apparatu: 

Another form of cutvut, shown in Nig. a, imilar 
to that shown in 2, except that instead of leaving a 
open sirspave in the chamber, a rubber ball filled with 
stris placed in itand the chamber completely filled with 
mereury = This preventa the escape of the air from the 
chamber into the capillary tube in tranaporting or handling 
ie appastus, while affording a sufcientiy elastie medium 
lo prešerve tie apparatus from destruction by the vapor- 
pressure gnerated in its operation, 

the practical advantages clained by Mr. Field 
for this form of cut-out, are first, What, ifusing only pure 
distilled mercury, it is possible to have absolute uniformity 
in the conduetivity of a given size of cut-out, Again, the 
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NOTES ON ALTERNATING CURRENTS OF VERY 
HIGH FREQUENCY. 


BT Horo 


Tu interesting account of the novel experiments given 
by Mr. Nikola Tesla in the Electrical World of Feb. 21, 
1891, and relating to tbe phenomena of alternating cur: 
rente of very big frequency, lead me to make a statement 
of some of my own obervations while working in similar 
direotiom. The highest number of alternations which I 
bave bad at my disposal up to the present bave been 8,000 
to the second, & rate somewbat below that which Mr. Tesla 
bas obtained, but wbicb, neverihelese, shows properties 
and brings about actions and results similar to those which 
be described. "The phyaiological actions of these rapidly 
alternating ogrrente have been very ably invesigated by 
Dr. Edward Tatum, some of the results of whose work 
bave presented in a separate communication. 

Mr. Tesla's experiences in relation to the statio effects of 
these currents of high frequeney are similar to those noted. 
by myself, particularly dbe small surface of tho oondenaer 
which is able to transfer, or permit to be transferred, a 
considerable amount of energy through a dieleotric, 
owing to the exeeedingly high rate at which the changes 
of direetion of charge are made. 

The following experiment which was tried by me some 
pontha go isinterestingin this oonneotion. Au inosndesosnt 
lamp bulb was construeted, in which onl sio, platinum 
leading-in wire was used, on the end of which, inside the 
bulb, was mounted a single slip of carbon, two or three 
inches in length, it being one leg of a broken ineandeseent 
lamp filament. "Two-thirda of the lamp bulb was now im- 
mersed in an outer vessel of water, leaving the single wire 
sbove the water for_ attachment to the source of alternat. 
ing currents at one terminal, and the other terminal waa 
connected with the outside water, which was rendered 

ly conductiog by salt dimolved ihercin: The water 
surrounding the lamp bulb formed, of course, an outer con« 
denser coating, while the vacuous space and straight slip 
of carbon were the_means for the conveyance of a charge 
to and from tbe inside surface of the bulb, which was, of 
course, exhausted to the ordinary vacuous condition, as 
found in an incandescent lamp: When an alternating poten- 
tial of about 1,000 volts, and with a rate of alternations 
up to 5,000 per second, was applied to the carbon strip, the 
Slament was brought t0 bright incandescence simpy by 


the bombarding action of the residual gas, as in the 
Orookes tubes, while, of course, no complete cireuit ox- 


istod, the condenser aotion of the lamp bulb allowing suf- 
ficient current to flow, At the same time the glase of tho 
Jacap bulo not immorwed in the water, beca rapidly 
heated, indicating that tbat portion which was immerse! 
in tho water would havo become equally heated had it not 
been subjected to the cooling action of the water itself. 

The retention of the are, as with direct currents, and 
the high note evolved by it, havo been noted from the be. 
ginning of_my experiments with these high period our- 
rente. Mr. Tesla expresses surprise that he was enabled 
to hear the note from an aro in which the alternations 
current were more than 10,000 per second.  Mr.Tesla wi 

lon me for calling his attention to the the fact that he 
is taking as the limit of audition in this case sounds from 
5,000 to 10,000 complete waves per second, which is far 
below the limit at which sounds become inaudible to ordi- 
nary cars, cases existing in whioh a piteh corresponding to 
over 30,000 per second has been heard, according to some 
suthorities. 

The cause of the persistenec of the aro with very high 
period alternatione da stated by Me. Tesla is undogbtediy 
the correct one, i, e., that the gas stream has no time to 
c00l between the alternations, and ite varistions of tomper- 
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sture must therefore be qui 

the vapor or gas stream com 

mains nearly constant when the rapidity of alternations is 
suficiently great, 

"The obaraoteristios, stated by Mr. Tesla, ns roquisite to 
be posessed by machines snitable for oblaining constant 
current for ihe working of aro lighta, are of conrae con- 
nectod with tho fact that in such machines the obaracter- 
istio curve indicates a drop or fall in the eleotromoti 
force developed on a slight excess of current above 
normal and, on a deorease of current, a raising of the eleo- 
tromotive force to a point above the normal. 

Te is not, however, in aeeordance with my experience, 
that the undulation of the current is almost essential to the 
success of an aro light system, nor do I think that properly 
sonatručted olutsb lampa depeod for their smooes 40 moro 
ian do, finely oonstructed olookwork. lampa, on the pre» 
ence of a rapidly varying current due to a small number of 
šrmature coils and oorrespondingly small number of seg- 
ments in the commutator. In fact, I have ran with per. 
fect success clutoh lamps in cireuit with ooila of such large 

duetion that any but very slight fluor 
wiped out, and without introđucing any particular. differ- 
ence in the behavior of the lampe. It probably is true, 
however, that slight gentle fluotuations oecurring at very 
moderate intervals may be of benefit in the working of 
cluteh lamps by keeping, as it were, the clutoh meohanism 
in a state of vibration or tendency to open or close, bat it 
can scarcely be doubted that if this benefit exists for suoh 
lamps a similar benefit would exist on the operation of 
eloskwork lampe, as a dimilar duotuation would give rise 
to a continual tendenoy in such lamps to keep the detent 
or eseapement free enough for delicately letting-go teeth 
for the feed ; but the fact that large numbers of lamps are 
in use in which the feeding of the carbon, cither by oluteh 
or by eloekwork, is under the control of a derived circuit 
magnet only, and that such lamps operate with the grest- 
est satisfaction, shows that the undulations mentioned b 
Mr, Tesla are not necessarily a factor to be considered. 
such cases the self-induetion of the aro branch is negli 
as compared with tbat of the derived cireuit magnet con- 
trolling mechanism, and the fluetuations therefore would 
t to 


'y rigidly during the experi- 
produotion of an unvarying or 
in driving the generating machine, 
Poonditon not cap obeained in oraoikeo io 
In making the notes on the highly interesting and 
valuable account given by Mr. Teala, I d 
ver way my notes may appear as eritioism of Mr. 
viows, they sre not made in any unfriendly spirit, 
the desire of reaobing the exaot facts whioh it is 
the objeet of sojentife investigation and disouesion to 
aacertain. 


perfectly constan 


SITES FOR CENTRAL STATIONS. 


Acconprxa to the ZPlektrotechnisehe Zeitechrift, tho sim- 
plest method of determining the best site for a central sta- 
tion will be to find the centre of gravity of the system, 
taking the values of various pointa in the area as proj 
tionače to the density of carrent to be supplied at these 
points, in which case tho total weight of copper in te 
eedera will be at the minimum, This ealeulation will, 
however, bave to be modified when the considerations of 
cost of site and rent and, it may be, oost of cartago of fuel 
sad so forth, are taken into aocount. 
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Letters to the Editor. 


"Oka: ol omianleatlona may da dram up ca brdafy 
a pomibe 


DISCUSSION OP THE PHENOMENA OP CURRENTS OP HIOH 
FREQUENCY. 


8 o not from any desire to bavo tho last word that I kave 
aneworod Mr. Talat statementa as they appeared ; it has slmply 
been to correct migunderstandinge. Im regard to tbe experiment 
which I mention, aa performed by_immersing in water a lamp 
balb in which a šingle strip of carbon had been mounted and con 
necting the water and the Blamont to a source of high potential 
slternatiog current at high frequency, and whershy 
Carbon was bronght to bright incandescence, I simply 
čovduetion tbroogi the glasa couid not have had any effect in thia 
experiment. 1 made no general denil that a slight conduotion 
ocčurred with even the best diclectrica. The glassin my ozperi- 
ment being immorsed in water, the aesumption of high tem; 
ture which Mr. Tesla makes as inoreasing the conduetivity of the 
glam la not to bo connidere lu tio case The lana vaa only 

ating where it was not so irnmarsed, and where, therefore, no 
connection with the circuit existed. 

Mr. Tesla base atoment about dielesrio» insultion, 
resistance, perfect. condtctors, degrees of conduotivicy, oto., oi 
Tao atenicat imade la rolatiha (5 ibo ozparimont and the ple- 
nomenon it presented ; and ho even asks whether 1 havo “+ 
never measured insuiation resistance“ and “by a conduction 
current." Similar irrelevant questions follow this typical one. 
I have said thas “if conduetion through the glass were a posel. 
bility (in tbo experiment and acoounted for the phenomenon pro- 
sentod) čka action (€ chargiog a lamp bulb ta & Iayden jar god 
receiving a charge therefrom,) could not occur." Mr. doca 
o he ibjumtioe of applying 2 statement rich related toa par, 
ticular experiment ana phenomenon to classes and conditiona of 
phenomena which any one at all familiar with the circumstancea 
would rule out. Mr. Tesla saya: “ My statement that conduction 
is concornod io some, though perhaps negtigible, extent in tho 

Kent above described was, howaver, made not only on 
nečojint of tho fact that al bodie« conduet moro or les, but prin 
cipal on aeoount of to heating of the glass durine the erperi- 
ment." The italics are mine. In the experiment the ag 
iomorsed in cold water, and only that portion not immeraed ad 
ot in contact with žhs current oondioti or the sorrounding 
water, was warmed, This disposed of tho of conten« 
Hone0hdr. Tesla based on heted glass in the ozperiment 

In regard to tho estimate ot the number of complote waves of 
soupd očrresponding to s given number ot altemationa, 1 freely 
gonfess that 1 was in error, and tat the number given by Mr. 
Tedla ts correot. "The number of complete sound waves does, as 
Mr. Tedla pointa out, correspond to the number of alternatiops, aa 
the ezpanalon and the contraction of tbo are stream, correspoud- 
ing to waro condenalon and rarefactiop, occurs with buch alterna- 
tiča.. This iza point which I had missed in the former consider. 
atlon of the matter, but, of course, if the limit of audition la 
bore any of the rates conaldered, it would not affect the argu- 
eat oxcopi asi ralač bo ibo dogro oč approzimatlon to i 

pas 

Without calling upon Me. Tesla to atate oy far “Earth ia 
trom Heaven" in his view, I will simply stato that my experi- 
ment of dveor six ycari ago, which called forth his remark, 
certainly did teach me sometbing then, and added somewhat 13 
1.) iaforanatica in certala directions: 

was perfectiy well aware of the effeeta of self-induotion, 
including impodance, pointed out by Me, Tesla, whon I spoke ot 
tlio insertion 0Č a coll of large selfinduction into s circuit of aro 
lghta, as steadyiog tho current and lemening ita undulationa. 
In regard to tho ollecta of seltinduction 1 gay state, that the 
proptriy ot impednnce I bavo always a5 ona of thosa 
Gllecta. 

Te la not true, as stated by Mr. Tesla, that seltinduetion 
« renders the undulations more pronounced.* Whether ib will do 
s0'0r not depends on the shapo of the wave of undulation. Not 
Ali shapes Ot wavo have the greatost rato of change when the 
Current has a small value. hat la true io this respect of a sine 
curve would not bo true of u saw-togtb wave. Buttho point un- 
der diacusalon originully was the effect of a largo aelt-nduotion 
interposed in a circuit df are lighta in which tho Current was of a 
fuctuating character. The current may be considered in this case 
aa made up oč a sleady current of an average current value, upon 
which has been suporimposed an alternating current of small 
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valuo, or it may ba oonaidorod as mas up of a steady current of 
less than the average value with a, pulsating current of small 
value suporitnposni. These bo bo oxact, of course, 
are ado oo ho basis thač a tho Maotuations tha strensth of the 
Surront does not change very greatly, or that the minimum cur 
rent and the maximus curient valuce are not far removed from 
iheavorage value. Now ihe elect of eelčinduction inirodusei 
into such & orcalt with uro lghta i, by ja irapedance, to dimna- 
šah the value of that pordoa of the torrent which la, bo to speak, 
alternatlag os fu od whether to waves Of aliernating 
oz puleating curronis, so greatly diminihed in amplitude, vili be 
šharponed 6r smoothed out by self induction vrill depend upon 
dheir original form. 1 a tbe elect of selč-iadnciion lu produčine 
irapodance and borfoo nesloing bb valoe o the dosta 
or sltarnatlng current strength, superimposed ou the much lrget 
Sraslast or sisaćy ourrect io Wai rilevod lu speaking ofo 
stnoothing vation. Mr. Tesla waa right in bin goneral Baćomenta 
open bat ronga hope tia o bek 
int. He tvas not riEDt, however, in neparating the elleci o 
Todanot Hou salt inductioa in thg caso tader discussion. 

"have no desire to prolong this disonstion and will leave ot 
of consideration any referenes to eifecin on cluich or clockwork 
lampa, or to the pbyslological effecta of curronta. 1 have in the 
above comimenta conined zayself strictly to thosa matters which 

to bave cleared up in some way. 1 hope that 
a staling my podom in relation to the maler i bave made 
suysel cičar o as to avold further i 


nor, Masa 


LIKU THONSOK. 


IMMERSINO CONVERTERS IN OIL. 


I hayo read a recent article by O. E. I Brown on the “ Uses ot 
Oil ja Ineulators and Pranaformera." Mr, Brown states : "The 
pplication of oil as insulating. moterinl for transformers carry- 


a1 
ing a very high potential was 

Brown bimeeli. 10, your Soerual od April IBćh, Prof. Blihu 
Thompson writes: "že may be interesting to your reađeni to 
Jeara oat (be ume of oil in ošnvertera, wan dho sudjeoi a pateni 
spplled for by me on May 2th, 1957, oč about (gur years ago, dhe 
ptmber of Eho U. B. Patent being No. 12564" 

1 received a patent dated Oct. 25, 1879, No. 210,987, in which 
the following claim was allowed: “* The within-describčd method 
ot insulating induotion coila or bobbins of wire of electrical in- 

sing id bobbina or cole ia a 


bination" of different thingo, but having 
the fundamental principle oč oil being used in induotion coils or 
converters or transformera. Ke doesn't make use of the words 
*convorters" or “ transformera" 


Punavstrma, Pa, April 1, 1696. 


DAVID BaOOKS. 


ELECTRICAL ENTERPRISE IN MANITOBA. 


>, Of tho Manitoba Gas and Electric Light 
recently invited the mombers of tho city council to 


by 40 feet wide. Thero are 


Mr. VW. 
Company, 
works 


the company in Winni 
"The boiler house is T0 fest loug 
nino ter boler of 740% p One Hadrod ponuda of steam iz 


oarriod To unokestack 

eter. Tho engine 

tains two pairs of com; 
200 and 499. 


100 feet high, and fivo feet in dinm- 
dynamo house is 80 feot square and con. 

nd surface condensing Brosn automatic 
Ko rati 
engine weighs 16% tona, 

Zaca and drives be largest bole that ho boeo mada 
in Oanada—three piy, 3 feet 4 inches wide and 88 feet log. The. 
sbaftiog with which it is cogneoted is fitted up with Žriotion 
čloteh pulley mado by dhe Vulcan Iron Company, from svhich 
ro run two Thomson: sro machines for ci and 
ons 180 Sada mailascana drasnam vila araco lac sprotaatu 
lagjo jncandesoopt dynamos. | Threć ineandesceni djnamos of 
2,060 light capacity are run from th shafting, driven by the 200. 
b. p. oogino av well as the aro dynamos whićh are used for 
rić etna The total capacity of aro plant is 105_lighta, 2, 
£ poi the total capacity o incandesoont, plant i» 8,000 tight 16 
with capacity for two more incandovoent machines of 2.500 

to be installod this fall. The pumpa in connection with 
consist of one Blake air pump, one cireulating pump, 
boller feed purnp, and one large Northey auxiliary 
pump ftted up with 10) fet of ginch hose for fire prolection 
pusposorcali driven by steam. The workshop Contajnsa Th. pi 
ito gas engine furnishing power for blaoksmith and_machinery 
shops, wi 


disko 
cach 
one duj 


shopa vhich are fed with two lathes, ono 15 foot and ona HA 
), porow cutting machines, emery wheel, grindstone, drilla 
and panoning aobinča sli bo benemsra repka for bolh gas 
and člectricity, being done in these shops. 


SPECIAL TEGKNIQUE KOR THE OFFICE TREATMENT OMEY 
SUCCESSFUL TAKATKENT OP FOR APPOINTHENTS PHONE 
SJRErrocOČeVa [Nrtcrlohs HI 8041 

“i tgrnes Tunoky") PuonE Beren i Ano 3 RM 


Pesa) FREDERICK FINCH STRONG, M, D. sa Bivšen E ja rme 


pv eena GTZ FOUKTAIN AVENUE 


nnohouinis, kre. HotLywoop, Gauir, 


Nov 21;ds1 


Dear Kr Strickfaden- 


I tried in vain to get you on the phone but 
no ona gnswered, Hope you are still well and everything is going 
finely with you, 

I am now in my eightieth year and still taking 
patients. our rent has been raised and we will be compelled to move 
if we can find a cheaper place, I shall hate it as we have been here 
for thirteen years and it had grown to seem like home. My five 
meter ultra short wave(which I call my "VITAL N RMALIZER) Do you 
Imow anyone with High Blood-pressure,Thirty two years ago 1 was 
running a systolio of over Two hundred, The Yet, Life Co rates 
High Blood pressure as PUBLIC ENEMY NO1'1% k411s 600,000 annuslly 
(more than Cancer and tuberculosis combined I am now running. a 
norm 1 pressure of about 185 and em feeling very well dispite my 
age. Are you still doing ELECTKRICKS? I have all my tesla apnaratus 
and dont know what to do with it. Do you know anyone who would take #& 


off my hands; “e are .sadly in need of money snd IT would sell all my 


H-F apparatus for fifty dollars, You have no doubt seen the million 


volt coil which I gave to the Planetarium. Can you not come up and 
look over my, High-frequeney "JUNK-PILE". Today Jose Iturbe came. in 

and played for us, He is going to try to sell my plano forme He says S 
IS A VERY GOOD PIANO" I also want to sell my harp We shallbe very glad 
to see you again. If this reaches you please call me up 


your old High-frequeney friend 


Zubak Zlo 


Letter from Frederick Finch Strong to Kenneth Strickfaden, from Harry Goldman Collection 


Kenneth Strickfaden, signed photo from Frank Jones Collection 


October 15, 1954 


Tesla was “Nick" to us, for my late father had the pleasant duty to write the checks for his 
millionaire supporters who owned Okonite Wire and Cable and who waxed rich on the lush profits 
of selling the telephone rights for Manhattan Island to the NY Telephone Co. for some $17,000,000. 
This was a tax-free transaction and that sum was quite a sizable one in those days. They loaned 
money to Marconi through their British group and financed in part Fessenden, de Forest, and many 
other lesser-knowns in the world of science. Tesla was their “problem inventor." 


They were not alone in their difficulties with him for J.P. Morgan, the elder, always had Nick as his 
pet problem. | worked for Morgan briefly on his palatial steam yacht, Corsair, as installation 
engineer and for Senator Nelson W. Aldrich on whose prize steam yacht, Alvina, | sailed as test 
engineer around the world. Both men had influence. Even John Hays Hammond, Sr., who loaned 
Tesla the cash for his robot was unable to understand this strange genius. 


Edison had tried in his hale and bluff manner to befriend Tesla but his remarks had been construed 
by the extremely sensitive Tesla as an insult. With his typical Europeon-Slavic ideas of gentlemanly 
deportment, he was a strange figure in the rough-and-tumble field of pioneer wireless and 
electricity. Most of the scientists that he met were good fellows. Some were of the back-slapping 
variety such as Edison, Fessenden, Marconi, de Forest, Fleming, Preece, Lodge, Slaby, Zenneck, and 
Seelig. The old New York Yacht Club group headed by Morgan, Gates, Rockefeller, Lieter, Davison, 
Carpenter, Bennett, and many others that my father knew so well, were all of the same order with 
perhaps a bit more restraint in being companionable. 


I knew these men and answered to their good-natured nickname of “John the Wireless Man," a 
title that tickled me no end as | liked to make sparks and create spectacular displays of high 
frequency. Nick, the quiet, studious, very proper, waist-bowing Germanic (Slavic) mannered 
Europeon, never seemed to quite fit into the cruder American scene. He seemed like a man apart - 
an individual of considerable reserve. This, coupled with his strange phobia of failing to shake one's 
hand and to dine with peculiar manners of hygiene made Nick a marked man. Many considered 
him a plain snob. Others called him a “Nut“ while others referred to him as “The Genius“ and were 
always making excuses for his actions taking pains to explain that this was to be expected ofa 
genius. 


Those who worked for Nick were rarely taken into his confidence. His sketches were always in 
parts. His records were never complete. He feared pirating. He was pirated and it was a shame that 
the man who refused the Nobel Prize on the grounds that he was a discoverer of principles rather 
than an inventor should have been so pirated, lied about, and discredited by his contemporaries. 
They lifted his ideas and went merrily on as though Tesla's inventions were free property. 


I paled around with men like Earl Ovington on whose Blerliot monoplane I installed my original 
system using the first counterpoise antenna in 1910. While Earl soared at some 1500 feet over 
Mineola-Hempstead, we carried on the first two-way radio from plane to ground. He became one 
of the first air mail pilots. Ovington was a millionaire's son and a close friend of Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted on a platform 
over the Crows at the old Madison Square Garden. He would let me venture forth on the glass 
platform and take big sparks of terrifying length off a wand that I held in my hand. I soon found 
that we had a daily matinee and evening demonstration for the duration of the electrical show 
which attracted vast crowds who expected to see us both electrocuted. Earl was a show-off and he 
loved it. | was a scared kid even though fascinated with the sparks that I loved. Tesla would stand 
by with a paternal eye on us both. Tesla put on parties at his lab for millionaire friends. Nick loved 
to get the lights low and put on eerie displays. I must confess that I tried to emulate him many 
times and it was fun. 


My first wireless transmitter of any size was a 10 KW open-core transformer and to that I had an 
open gap and a huge glass plate condenser in oil. With my huge antennas over Yonkers, I could get 
the distance that made the boys envious as I worked the ships in the mid-Atlantic. Prior to 1912, no 
license was required. The air was free and we pioneers did have the fun that no one these days will 
ever understand or imagine. 


Nick grew very peculiar with age. Louis Pacant, my old chum, used to visit Tesla. Louis had been a 
smart boy in that he signed up over nine-hundred theaters on sound across the U.S. When Western 
Electric found they had been beaten, they paid-off handsomely to Louis. He enjoyed that for, as a 
poor N.Y. boy who had worked his way through Pratt in Brooklyn, he got a kick out of rubbing 
elbows with the “big boys." As a quiet-mannered and discreet consulting engineer, he soon found 
Nick to be a companion of sorts. They would chat at Nick's penthouse but Louis could get so far. 
Nick had the peculiar reserve and suspicion that made him a unique figure. There were no others 
as close as Louis. 


I could ramble on here with much. I have completed a documentary on the history of radio and am 
working on another on Howard Armstrong, my old schoolmate, whom I helped with his first 
feedback ideas and assisted with his first patent in Yonkers after his father refused to support him. 
I wish that you would get some sort of eastern Tesla club among the science teachers with the idea 
of letting the younger generation know some of the Tesla thrills of discovery. | would like to see the 
Tesla Society give a medal each year for some worthy scientific achievement. 

Unfortunately, words are totally inadequate to express the thrill of youth when engaged in pursuit 
of a pet hobby. I had so many in pursuit of electronics that I regret that I am unable to get those 
great big thrills into words that give justice to the years of wonder and indescribable thrills. 
Cordially yours, 


John Oliver Ashton 


Palo Alto, CA 


[Excerpt of letter by John Oliver Ashton] 


There is one man in the East who might assist you if you can approach him right. He is John Hays 
Hammond Jr. a millionaire who has his [ill] at Gloucester, Mass. His father was a Tesla supporter 
on the Robot. | knew many millionaires, but this one was a snob. 


I palled with men like Earl Ovington on whose Bleriot Monoplane I installed my original system 
using the first counterpoise antenna in 1910 and while Earl soared at some 1500 feet over Mineola- 
Hempstead we carried on the first two-way radio from plane to ground, | at "H.Q." in Yonkers, Earl 
aloft in his "fly". He became the First Air Mail Pilot. He was a millionaire's son and close friend of 
Tesla. 


Earl would put on spectacular displays of fireworks using a huge Tesla coil mounted to a platform 
over the crows at Old Madison Square Gaden and as he would let me venture forth on the glass 
platform take big sparks of terrifying length off a wand that I held in my hand which is turn jumped 
to the ball on the top of the Tesla coil. | soon found we had a daily matinee and evening show here 
for the electrical show duration and attracted vast crowds who expected to see us both 
electrocuted. Earl was a show-off and he loved it. | was a scared kid even though fascinated with 
the sparks that I loved. 


Tesla would stand by with a paternal eye on us both and smile for he was somewhat of a showman 
himself as you have read. His famous parties at his lab for his millionaire friends were famous and 
Nick loved to get the lights low and put on eerie displays. I must confess that I tried to emulate him 
many times and it was fun. 


My first wireless transmitter of any size was 10 K.W. open core transformer and to that | had an 
open gap and huge glass plate in oil condenser. With my huge antennas over Yonkers I could get 
the distance that envied the boys when I would work with ships in mid Atlantic. Prior to 1912 no 
license was required. 


Dear Mr, Andersen: 

Tanja for your note of the Ilith. I have ben 
busy with =y bread and! bosr den here a: applications engineer 
ing for an electronics jobbereAs an o1dcr citizen 1t seems that 
the better paying engineering joba“ sre unavailablo to us here. 
The electronics ftrms are staffed with “zoungsters who resent 
in oldsters experience. | 


I had a Jožter "from Hota, E poliovo that Int 


Ermood once when I was sosking to buy some businesses fora 


wealthy client in Gomeothout.I have suggestad to him that 

he might obtain more deTintše information o tne Big Oscillator 
žhrvugh you 6r. tha-Tagla: «dugova? 

You might write to Mrs, Earle Lewis Ovington, 

Santa Barbara, CaliĐrnia . She "ia the wealthy widow of my former 
friend in early day oteo šrantosj and aviššžin in New York,Em 1o 
became famous as the First Licensed Air Mall Pilot, He md I 
“naa Bloriot Monoplaneg at Čardćn City, 1. dn 1909 when they 
were beautiful little feiry moths that flow at 75 MZP.E. over 

the heads of the admiring crowds in Sundays muoh like a cirous 
ar nd a track with tall pilons as markers, Tne first radio 

“ewo way set wes installed in Earle's Bleriot"Dragonfly " at Čardn 
City in 1909.1 vas a bread board affair,iWe Had: lotšof.fun with 
“+ sndplonsering the somterptine a Oba whioh is oredited ta 


(€5) D 
radio ideas,I hope to get Bome gcos o4nnetced story šron«paper 
for posterity and documentary purposes so that the younger gener 
ation may know what 1 was ozipe io thri11 2) the newsets of that 
day. I have Pr Lee de st d Vede sni i mentor to advise 
and encourage mo M Bo ne ia going i s g 
Heat Machine; FaREnt SA 
A daa ulta tia OTaansmA and vih & the La briefiy 
as < sonsnltant.T' had. original ideas to Tell the F.B. Te va 
called there in Weshingotn ao oua get no where They "now 
it «11, apparent1i tney secure advance info on 1 tters whioh 
they olasatfy as "morledcoi bit a 13. o žoatiarinat they 
have grabbed"knowledge' the they | don't nov how to apply? 

A number of the so-called secret devices. that thy are ušing vero 


Old stuff years ago, Me muoh talkod of Frist “ietch Raliio was 
še 


built at oub lab away baok in 1926. Dr, Charles F.- Burgess 
bullt the fist portable in na bu friend S rom sOPaomit 
had it i his consultimg ortiooa o remena relic, Burgess and 
Louis have "depattdd for Čura fields, myani the vale, where I 
“have sn idea there is plenty of. research 0 be accomplished +00 
Im very. glad to note of gow progress žovard_ a 
derinite start on the Bulletin snd ia Tesla Journal, If I may 
beof a pris kona riegaslt mo inomI would lake to help if I can? 
Zaenini “a mort of a mas “nere with a man rhom I 
i snasa jaa has a Nineral Ore  Salestor that separetejany mineral 
* rom its gangue,eleotronicallye The maobine has great «possibilitlesd 
I have managed t o got some of the large mining companies interested, | 
Tmn I introduced the invenopr to LE of mens who backed him 
witha token allowance. He disa thorouynly inpraottoal business man 


and spent the money, umrlsleysTho backera are: “psoved “and w411 
not invest more untt! he shoms them all the machine workingse 


2 As this inventor has been Gheated befare he is so suspicious that 


“s a ba X 
čine refuses &p rovesl the wholš imesbeb to his backera, He has 


applied for patenta thrpugh Ša "patent lawyer friend of mine whom 


"g bopdeht intoths pločurs«i jektors; the lavyer'md the 
“ci PLA, vo “has thd corporation Pipers van do nothing with the, 
inrsntor who 18 “stubborn "and 41f not move unless he gets more ž 
Monogć Žtudg “an Lupisač 'that '1a“embarassing to mesI sm the | 
“og Sho got the Wi6I6 matter under way and there“18 nothing that | 
"I can d6 how but €2y and sšens6 a “norba ckorto takqover the 
“present baokars who want thi8r pa: sexi #28:000),3n ine mon 
tims the inventor riag'al1 over,at the beok snd “call of the mining 
companies who are doing thaqr b&st to“ steal thqidea i&ft they can. 
Me machi is “said by bigčeuthoritios to bš'ondths 11 revol- 
“utlonste the whole mining process indžstrye E 
1 ma proposing that some one inrešt say $I00,000 
in a nex company to“takećover the peesenit one'thatčem!'t get 
* going dbe 'to"persinality trouble";“if you would like more data 
“on the maohinetist“ms knom It is'an aotualityinota“ dream,It 
works, Mne model is here+ The inventor has investsd over$I50, 
000 of His om money: aidia broke 4 “Thatimonsy: was“ spent in research 
prior to the“forming of the corporationsčet me know if you hare 
enyomlinteresited enotigh to want'to see the machine and meet the 
invenbtr and imvestigate 1t thoroughlye <<“ 
“The Iady you: mention: as h&ang called upon O!Nat1 
zay havo been Mrs, Fritz LowenstelnHe was with Tesla and a pionam, 
There were -a number of German sympathizers that Tesla knew, There 
was yuite a fuss at the time of W.Ws I,for my dad used to dine 
st a large German restaurent in N,Y4 with a man whom he had bef rien 
edafžimight say in passing that my grandfetherand my dad and I 


al2 have had a great trent toward befriending inventors and 
. technical menel;beliove I told, you_.how Grandfather was the 
oregimal.backer of ,Bell in Salem but, Bell made a f1op pf the 
Harmomio kelograh.and folt bad, because Kligha Grey beat him + 
Mnat"mi stako"mađe, Belle Ho,had.lived 24336 Essex Strest, 
& blook.away frvm the: Sanders Mansion where he established 
; bla fisrb.lab in the,basement and later inthe gitio, 336 Essex 
Streot in Salem was bullt.and oooupoued by mY famllykor five j 
«generations. and grandfather was.always helping zothers+Dađrzs_ 
f wascof-a similanostripe :and.knom so many of the inyemtors that 
Zikeniše and his wealthy telephone pioneer .co11eagues backed, ) 
Well Deđ-ušef:to dine in this Šerman.restatrant .ghershe enjoyed 
the imported beer ;and.there he met this personable red-bearddd 
young man who-became his charge The man spoke Fnglish vith 
perfection and had a PH,D,(Heidleberg ),He was in the oil 
.business for some German company snd dad helped him meet 
business meneEPior:to.+he warsEy;serked for D,E.B,E4G+ and 
S guen=5AYVILLE TRANS TIT. 
_ prdefly:for the Atlantio Comnmiostion Copasa, ansultsnt I 
installed radio-on the Argentine battle ships Rivadavia snd 


Morena, messinotbe.HaY4c0ffh0elendong..o me German s hips 


under Sežlig, Boehme, endotherse I knew men like Zonniok and 
Bram and other leaders in germany. The war broke outeI 

went into the navy. and was forbidden to sven mention thier namese 
Dad fo1t hurt because 1f hla friend in the oll business who had 
retormed to “ermanye: One day:Pad pas quizzed byothecold-F.B.I+ 
and was: pretty well peeved a tthe treatment a ceprd d him-an 
established businexx man with two.sons on the service and he 

1et them knom 1% toveThey finally revealed that his friend ho 
had visited our place in Yonkers mas inimalitgune-of the seve 


sons of the Kaiser and a Major “eneral in the Zrmy over there, 
I.belive he was killed in aotione pa 


L will koep you informed as I one 


2261 S& Franols Prive 
Palo Alto, California 
September 22nd, 1953 


Santa Parbara, Celif, 
November 16, 1953 


Dear Mr, Anderson: 


Thank you for sending me the brochure, which I have read with 
interest. I recall that my husband, at different times, spoke 


.0f Nicola Tesla as one of the greatest electrical geniuses that 
ever lived. 


I regrest to say that I do not understand much about electricity. 

I am therefore taking the liberty of passing on this literature 

Ou have sent me to one of my husband's oldest and best friends, 
ng, who has been interested in high frequency almoš$ | 
€.  Iam asking him to Write you. 


much for your thought of me in this matter. 


Ovington S m. 


e 


OVINGTON AIR TERMINAL 
“QNLY AIRPORT IN SANTA BARBARA" 
EARLE OVINGTON.A 


LES €. NOF7IMUE 
7 NASAINETEN MV. 
FJFOVDENVOCL, 
FhroDć KSLAND. 


Postcards from author's collection 


oplane 


G.,H. Curtiss Winning Scientific American Trophy with Aeroplane 
June Bug" Driven by a Curtiss Motor, Hammendsport, N. Y. 
COPYRIGHT (008 BY.H. M, BENNER July 4, 1908. i 
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Bulletin Number Three 


NOVEMBER, 1905 


Mentioning some extensive 
alterations and improvements. 

Some interesting matter on 
electrical apparatus. 

Information on the fitting of 
trusses. 

A list of instruments and 
books at very low prices. 


The Story of a new Flectro-Therapeutic Appliance. 


The brilliant achievements of scientific investigators in the field of electrical science during 
the past decade have served to eoncentrate the attention of the medical profession upon the won- 
derful possibilities to be found in the field of electro-therapeuties. Although eonservative mem- 
bers of the medical profession have ever been wary of experimenting in the treatment of disease 
by electricity, yet since the days of Gilbert and Franklin this important subject has been forcing 
itself more and more to the front, until many of the leading lights of the healing art are to-day 
numbered among the believers in its efficacy. 

The wonderful discovery of Roentgen, made known to the world in 1896, gave a great impetus 
to the use of eleetricity in medical and surgical diagnosis, which bids fair to be surpassed by the 
perhaps greater serviecability of the X-rays as a therapeutic agent in the treatment of some of 
the most formidable diseases whieh affliot the human race. Finsen's diseovery of the usefulness 
of the ultra violet rays in the treatment of various diseases has given an added impetus to the 


subject. 


The Strong Static Induction and High Frequency Apparatus. 


Among the first to experiment with the X-rays in this country, after the announcement of 
Roentgen's discovery, was a young medical student in the city of Boston who showed his 
by building for himself an apparatus for the production of the X-rays early in 1896. This 
nt, Dr. Frederick F. Strong, now instruetorin electro-therapeutiesin Tufts Medical College, 
the Tesla or High Frequency type of apparatus for his experiments, and it was not long 
ore he noticed that patients who were exposed to the X-rays generated by his apparatus were 
many cases benefited in their general health. This led him to investigate the therapeutie pos- 
sibilities of olectric currents of high frequency and high potential with astonishing results. Up 
has treated several hundred cases, many of which had proved refrdčtory to other forms 

the majority of instances beneficial results have followed.* 
a number of improvements in his apparatus and many ingenious 
application of High Frequency eurrents, among others being the 
odes and other methods of treatment through glass. Dr, Strong has dis- 
ne in the course of his investigations and has sueeeeded in adapting 

uses. 


ok giving in detail the result of his work, which will soon be put in the 


twenty breaks per second as ordinarily found in the Resonatur types, and even only two or three 
per second as found in H. F. attnehments for static machines, such as Piffard's Hyperstatie Prans- 
former. "The enormous inerease of the rate of condenser discharge in the Strong apparatus mani- 
festly inereuses the power of the apparatus in like ratio. 

Another unique feature is the air rheostat which permits of an exaet regulation of the dosage. 
Stil another feature of mueh value is the device for regulating the frequency and potential of 
the apparatus, which is aceomplished by alterations in the capacity, induetanee and resistance, 
"These are placed at the command of the operator by means of specially eonstrueted high tension 
switehes placed on one end of the machine. 

A point of mueh importance in this class of apparatus is the question of insulation. This, 
we believe, has been satisfnetorily solved by Dr. Strong, who has spent many hours in his labi 
tory experimenting with different materials and has finally obtained a substance of surpassingly 
greater resistance than oil, and, therefore, an ideal insulator. Nor is the apparatus left to depend 
upon insulation, being so constructed eleetrically and mechanically as to be subjected to the least 

ossible amount of eleetrical strain when in use. 

The apparatus is manufactured under the direct supervision of Mr. Earle L. Ovington of the 
Massachusetts Institute of Technology, who was connected with Edison's laboratory for ove 
bwa years. Be personalky tests every instrument, subjeeting it to double the strain while tes 
that it will be called upon to endure afterwards. 


High Frequency Therapeutics.* 


"The physiologicul effects of high frequency currents are chiefly exercised upon the vaso-motor 
gystem causing u flushing of blood through the peripheral capillaries, opening up the sweat glands 
“nd relieving loeal congestion. Ihe blood becomes oxygenated und uric ucid is o zed into 
urea and elimination of_waste produets greatly inereased. There is a marked germicidal action 
due to what is termed “electric ozonization,' which is the result of the large amount of ozone 
generated by hieh frequency currents and carried into the tissues by electric bombardment. This 
is of much valne in the trentment of infected sores, tubercular ulcers, chronic skin diseases, ete. 
“Ehere is an inereased elimination of C.0:. and respiration isfavorably affected. There is also an 
undoubted anesthetie action when the current is concentrated over a small area. 

14 is obvious that an agent of such valunble and varied physiological effects must be useful 
in the treatment of a large number of diseases. Among those in whieh it has been found of special 
value are diabetes, gout, chronie rheumatism, obesity, hysteria, neurusthenia, insomnia, head. 
ache, anemia and ehlorosis, dyspepsiu, atonie dilatation of the stomach, colitis, hemorrhoids, 
ehronie constipation, prostatitis, neurslgia and pulmonary tuberculosis“ > Herschell has obtained 
excellent results in the treatment of gastric uleer, ehronie gastritis and chronic catarrh of the 
intestines.i 

Among local diseases benefited by high frequeney treatment may be mentioned lupus v le 
garis, lupus erythematosis, chronic eczema, nene rosaeca, psorinsis, pityrasis, sci tica, pruritis, 
rodent uleer, trachoma, prolapsus and fissure of the anus, ete. 

“There are certain essentials to be taken into consideration by the physician about to pur- 
ehase high frequeney apparatus. Many inefieient machines of little value are on the market, 
and the purehaser should not ba misled by low price or unwarranted claims to purchase a cheap 
or inferior piece of apparatus. A first-elass instrument should be capable of giving 500 milliam- 
pereš or more of current in the secondary circuit and should supply a heavy spray of from 5 to 8 
inches in length. It should be adjustable as to tension and frequency, as the low frequencies of 
five or six hundred thousand oscillations per second are only suitable for X-ray work, the most 

 eficient frequencies for therapeutie work ranging irom a million to a billion per second, 
; "The Strong Static Induetion and High Frequeney Appuratus is designed with especial refer- 
enee to the ahove mentioned requirements which have been found by leading workers to be neees- 
to obtain first-elass therapeutic results, The price of the apparatus with therapeutie at- 
gehments is $350. The X-ray attachment is $25 extra. "The Ultra Violet attachment is also 
extra. These can be obtnined at any time after the apparatu installed, 


“a Por fur details Of the. therapeutie uses of high frequeney currents see Chisholm Williams book on 
čak, TABen, $2.29. kor sile by Otis Clapp «Son. o osno nja H, 


hell Manual of Intragustric Technique, London, 1903. 


aa. « 
3. > Static Electricity. 


anis private practice Dr. Strong has sueceeded in securing all results from his apparatus 
that can be obtained with a Static machine. The value of this faet can only be appreciated by 
se who have experienced the disheartening and unsuecessful eftort to make a statie machine 
in humid weather. To those who have been aceustomed to rely upon the cumbersome 
static machine with its fragile glass plates and its susceptibility to atmospheric conditions, this 
“neat, compact and handsome apparatus of Dr. Strong's seems a wonder. That an instrument 
which can be attached directly to any incandeseent lighting cireuit and is not affeeted by moisture 
or temperature should be capable of producing the static breeze, spray or spark, or produce effects 
similar to the static induceed and wave currents seems almost beyond belief. Yet all this and 
much more can be accomplished with this new apparatus. For that reason it is called the “ Strong 
Static Induction and High Frequency A pparatus"' 

Among the late therapeutic appliances designed by Dr. Strong for use with his apparatus 
may be mentioned the Vacuum Flead Spray, the Combination Fluorescent Electrodes, and. the 
Adjustable Condensing Efjleuve Electrode, with attachments which enable the operator to use a 
spark through glass or the efleuve directly against the body of the patient, either through the 
clothing or against the bare skin. He has also devised a unique apparatus for the inhalation of 
ozone generated by high frequeney discharges. This apparatus is constructed so as to eliminate 
the disagrecable nitrogen fumes, which is a great improvement upon the ordinary types of ozone 
inhalers. 


Ultra Violet Rays. 


Another late addition to Dr. Strong's apparatus is an attachment for generating pure Ulira 
Violet Rays of great power and quantity. This attachment is a modification and improvement 
of the condenser spark lamp used by Gorl of Nuremburg, in which advantage is taken of the fact 
that the condenser spark is very rich in ultra violet light, In the Gorl lamp the discharge from 
a pair of leyden jars is carried to a series of three or four small iron balls placed about one-eighth 
inch apart, The diseharges of current are necessarily intermittent and follow each other at eom- 
paratively long intervals. In Dr. Strong's improvement the diseharge from a condenser of much 
greater capacity is utilized in such a way as to obtain a continuous are between the electrodes. 
Hence the ultra violet rays are much more powerful and of surpassingly greater quality. 


X-Rays. 


The X-rays produced by this apparatus are steady and powerful, seeming to possess 
large measure the actinic power of X-rays generated by a powerful coil, combined with the pene- 
tration noticeable in X-rays generated by large static machines with a great number of revolving 

 plates, The result is an X-ray that gives splendid definition for fluoroscopie work, with excellent 

s in radiographic work, the length of exposure being much shorter than is necessary with 
en the largest static machine. 


High Frequency Currents. 


Although Morton used high frequency currents therapeutically as far back as 1SSI, the power 
nsion of his curtents were very low, being obtained simply from the disehange of a pair of 
and were by him denominated “Static Induced Currents," In 1890 D'Arsonval 

his experiments with high frequency currents and obtained some very encouraging 

h a high frequeney solenoid. In 1893 Oudin devised his “ Resonatur," which is the 

w almost universally used abroad for the production of high frequency currents, 

of apparatus some remarkable results have been obtained by European electro 


Unique Features. 


nts upon this type of generator have been made in the Strong Static 
cy Appratus, however. Among others may be mentioned the spark 
of the eondenser discharge per second as agninst ten or 


Original photographs of Earle Ovington, developed from glass plate negatives by Robert Campbell. 


Full output of Strong-Ovington Coil, showing both sparks and effuve. 
All photos are from Robert Campbell. 
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ROBERT D. CAMPBELL 


Robert Campbell, author of Reminiscences Of A Birdman, Living History Press. One of the most beautiful books, 
all of Earle Ovington's original glassplate negatives were hand-developed using traditional techniques by Bob. 
The machine is a replica | built of the Strong-Ovington coil especially for this book. 
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SOME PECULIAR PROPERTIES OF HIGH FREQUENCY 
CURRENTS 


EARLE L. OVINGTON, EsQ. 
ASSOCIATE MEMBER AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


To the average physician the term “high frequency currents" is 
anything but definite. The term has been so often misapplied that 
there is little wonder it is so generally misunderstood. In this 
paper it will be my aim to give an exact idea of what high frequency 
currents are and to illustrate experimentally some of their peculiar 
properties. 

What is generally called the “alternating current" is a current 
of approximately sixty cycles per second, or, as it is sometimes 
called, 7200 alternations per minute. This means that in one sec- 
ond the current passes through 60 complete periods or cycles. Let 
us assume the current starts at zero value (see Fig. I) and increases 
in a positive direction along the curve AB. When the current 
reaches B it has attained the maximum positive potential. It then 
decreases along the line B C until it again arrives at zero as shown 
at C. Continuing along the line C D E the current traces a path 
below the zero line of the same shape and size as that above, arriv- 
ing finally at the point E on the zero line ready to commence an- 
other cycle. Along the line A_B C is one alternation and along the 
line C D E is another. The complete curve A B C D E is a cycle. 
Hence there are two alternations, one positive and the other nega- 
tive, to every cycle. Electricians always speak of so many “eycles 
per second" or “alternations per minute," and never reverse the 
terms. This is sometimes confusing to the non-technical mind as. 
the manufacturer uses the more scientific term “cycles per second," 
while the local electrician usually refers to his current as so many 
“alternations per minute." . 

In commercial electric lighting and power work 25 cycles per 
second is called a low frequency current, while 133 cycles per sec- 
ond is considered a high frequency. To the physicist and manufac- 
turer of therapeutic high frequency apparatus, however, 133 cycles 
per second is a low frequency. The latter consider a current one of 
high frequency only when it changes its direction thousands of 
times per second. These extremely rapid rates of vibration are not 
obtained by mechanical means, an electrical arrangement being far 
more satisfactory. 

The questions have often arisen: What is a high frequency cur- 
rent? How are we to draw a line of demarcation between currents 
of low and, high periodicity? I suggest the following definition of 

744 
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Z ssiiming zle that by the i Bei g ri: currents we 


2 imćan currents obtained: by: disruptively. dischargmg a condenser, 


“Jet uš see how. such currents: are zetnali iv produced: for therapeutic" 


= There are. duce. methods at generating: ah rapelitle high fr : 


uency currents, the D'Arsonval, the Qudin and the Tesla method. 
e machine illustrated (Fig. 2) iš so designed: that any one of 
is may ušed at will, that is, either- D'Arsonval, 


na or Tesla currents. are produced, T sirall try to show.you< | 


 Inthis ec ži shall ask pardon: for ie frequent mention of _niy 
m machine. Tnis i frequent mention is necessary, furnishing, . as 
all the: various currents necessary for the: following experi- 


= Foran illustration let us entirely diseonnect the Tesla coil rege 
oularly furnished with the apparatus, and lead the heavy osćillatory 
current, which ordinarilv excites the primary of this coil, outside 


— the cabinet. This result is aceomplished by means of switches F 


“and Pin Fig. 2. “Now, commect this heavy oscillatory current to a 
coil, which is. simply three: turns of electric light wire wound_into 
the form of a cirele two and a half fect in diameter. By connect- 
ing metajlic handles to the two extremities of the circle of wire and 


turning on the current, we obtain the high frequency current of. 


“D'Arsonval. This is nothing more nor less than the drop in poten- 

— tlal across this crude coil caused by currents of extremely high fre- 

qqpueney circulating through the coil. In practice the DArsonyal: 
current is obtained from binding posts D D in Fig. 2; and regu- 

. lated with.handle G.- The frequency of the D'Arsonval current is 
bighi. but the voltage is necessarily comparatively low, being limited 

by the. potential of the transformer charging the conderiser, and 

governed by the lengih of the spark gap. 

Qudin added what he called his. “resenator" to the solenoid of 

. DrArsonval and thereby raised the potential of the currents, pro 

— duced. Since we cannot obtain something out of nothing, this rise. 
in potential-is at the expense of amperage.- The Oudin curreirt has 
a higher voltage than the D'Arsonval current, but correspondingly 
“less.amperage. A rough model of an Qudin resonator consists of a 
ske oi of wire, the length of which, hor must be carefully 


. Referring-to Fig. 3 we-have here the wiring diagram of the 
esla circuit. lt will be noticed I have marked the alternating cur- | 

: mains “low. voltage, low frequency." This is the commercial 

ing current which usually has a periodicity of 60 cycles, and 

poteritial of approximately 100 valts. If the direct current only 


denser, and hence at-the two terminals of the spark gap, rises until 
ihe insulating layer of air between the spark gap balis breaks down 
— due to ihe intense electric stress. A discharge: across the gap now 
= takes place and the stored up energy Of the condenser rushes across 


i Fote unaided eye this discharge across the 'spark gap appears | 
t0 bea single spark, but in reality it is composed of a large number 
of smaller sparks or discharges. In fact.the discharge is oscillatory 

.  in'character, surging backwards and forwards millions, and in some 

. cases billions of times per second. These rapid discharges slowly 

— die out, due to damping caused by heating and other losses. When 

(the dišcharges have diminished in intensity, or entirely štopped, the 

>. spark gap assumeš its original condition of high resistance. “This 

“ “allows the condenser to again become charged to a high potentidl 
and the above process is repeated. : ša 

:  —An analogy to illustrate the charging of a condenser would be 
“> “thecaseof a sprine steel rod, one end of which is clamped in a vise 
“and the other left free to vibrate. If this rod be drawn aside and 


ly released, it will oscillate to and fro until it finally comes to 


ome experimi 
(6y-0f ihe two Ea gaps. : 


g the Frequency Changing Switch (Fin Fig. 3) on the“ 
ć HIGH let us turn i on the current. As long.as the en 

issing ugh the gap is smali the ordinary device works 

| but it fails.almost completely when-we turn the Extra Power 


dificulty was to greatly increase the size of their contlenser, 
machine this is aecomplished by turning the Frequency Chang: 
g Switch to LOW, and a great incrćase in power is ol > 
th a smali condenser working on a ei frequency and heavy 
er, the ordinary | spatk gap is practical u worthless. TE the con: 
. denser capacity be increased the power of the apparatus is increased. a 
unfortunately an increase in the capacity 0f the condenser means 
“a decrease in the frequency of the oscillatory currents. produced 
blem for the designer was to oli: necessary pre o 
p the. frequency high. > š so 


Ta exactly as we did before, the oscillations are not destro 
š the case when the ordinary gap was employed.. Furthermore 
wish to. call attention to the fact that even on the low freqi 
e energy of the machine has been greatly increased by the intro. 
of this m p. Turn the Frequency Changing Switch ta“ | 
fand-we get greatly increased power of the disćharge. : 
i the“ordinary gap the conđenser is charged. Tra one 


v > charges | 
cyele. Of course each one of the sepa: 
decomposed and shown to llec= 


moe and low frequency 1 
ergy, we Bai that the 4 
u 


each group, which. h ladikateg the 


twice on each alternation.  Kee| 


eculiarity of higi 


cabi reqi 
insulated conduetor ; tha isa Sr 


ctičally short. reuited: by: a heavy: copper wi 
nee. Part of the-current prefers the path of Ma 
n 2. the lamp rather than the. nu of low ri 
u i ž : 
-of high frequency currents worth; 

tioni is that they pass readily through what we call insulators. For 

instance, a plate of glass about š4 inch thick, which xwouid serve aš. 

an. efficient insulator for currents “of ordinary potentials and fre- | 

quencies used with high frequency currents, might as well li be >. 
f copper as far-as its restraining action on the currents is con- 
cerned:. Place it between the terminals of ihe machine and the dis- ., 
charge passes through it with little effort. “Furthermore there is 
slight tendency for the current to jump around the glass, even - 

hen the terminals are brought near the edge of the plate. The: 

ro š . to go through the glass rather than around it 


o mey. a6 


ala M hote roni the glass so ok Ž 


li hts brightly although over a foot of| space separates bh 
he energy passes from the-primary ring. to the seconda 
iy varying electrostatic stress in the ether. We have. 
cale, the transmission of. power without wires 
place of the lamp in the foregoing experiment lel 
tall. pe of iron wire, and the current bake E 


fine wire on a piece of E ae o and 
wire to a metal. g 
into the electrostatic field the discharge streams from the 
hover a foot of_ space separates the coil of 


As we raise this pre Pa 


£ 'he receiver does not respond Even) 
ređ'by shifting the position of the needle on. adja ž 
ole i aa before these odges skoul 


itensely interesting experiments which. may. be 
currents of high potential and great frequency. 11 
ithe work so instructive and interesting, th 


ba n the past and consider / 
ive been mađe. ad the therapeutic aga depot Sika mok 
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MIOIE-POTENTIAL DISOHAROES, 

The various manifestationa ot klehfrequener. und 
bigtepotentlal discharges oRer a fertile Rela or re- 
search, especlly for the amateur Investigator, since 

e dea. subject 

that has recekr- 
ed camparative 
brode. attene 
tion canaldering 
ita slenincance 
sE orovenled in 
na 
cutione to ole 
trotherapy, ra 
diograply, and 
wireless 1elegra 
pne 

The term 
talectric 
diseharge"is un 
dorstood to im 
clude all moles 
ot equalizatlan 
of differences of 
potential 
betrecn the ter 
mizale oža 
zource ot = slao 
trial anorey on 
their connection 
by a conduetor, 
by the removal 
ot their charges 
by 4 stream of 
eleetrlea! part 
lot of afr, or by a suadon diseharge that breks down 
the air or other imervening dielecinj. These are the 
tro ehier metod Of rostoring (he eleetrical uqui 
librium, ana are known respectively es the conductive 
the comnective, and the dlerugtive discharže 

The various forms may be furiher subdivided into 
alternating, are, brush, brush and spray, deadiem, 
Samine, zlovwing, Jeteral, oecilatine, Derlodic, stream. 
lug, stratled, kuoujetve, and perlodic dizcharges, and 
teže may be produced by utilizine a source of direct 
or alternating current of low voltage, us (or instance 
a commerclal generatori 4 bighvotentini apparatme 
as an Inducilon eoll, or a blgh-potentlal, Nieh-frequen. 
ey arrangement, as u Tesla Coll, depending upon the 
requirements of ihe varlovs cases 

To this review we are concerned only with disruplive 
und. connective diseharges, the former in ite uppliea 
tion to mirelese telegraphy and ihe laner in ia rela 
ton to the human body. Glnce only potontlals such 
se can te oltahned with am ordinary Inductlon eoll 
re needed for dlauptive dlacharges, these will be 
deaeriked frst 

In the produetion of a discharge of thla nature here. 
ure to dlametriealiy opposke conditlons involved, the 
Brst roprevenling au osclllator and sparkogap lo aw 
unenergized and nomonductive stale, and the second 
when 1t is energized ana remdered highly conductive 
thus completing the cironit, To bring shout this re 
sult the arms of the oscilator are charged with high 
potential energy impressed upon them, which is set up 
dn the secondary of the coil in the form of currenta. 
"This klnctic energy is then converted into electrostatic 
energy, and when the static oharge la masimum for a 
given resistance ofered hy the dielectric between the 
gurćaees Of the spark.gup eleetrodes henl la evolved in 
consequonće, and when a certain eritegh temperature 
1x reached the positive electrode volatlies, und Hi ls 
this emeci that forma the nilative in breaking down 
the dieletrie of the sparkegap. 

The law relating to the beat evolved states that ht 


LIONTINO AX INCANDESCENT LAXP 
SHORT.CIROUITED WITH HBAVY 
GOPPEB, 


THE AVIOGRAPE OF AX ELECTRIC SPARK, VRIT 
TEN ONA PROTOORAPIO PLATE, 


Scientific American 


is proportional to the square of the eharsing current 
and to the resletance of the dlelectric between tho post 
tivo ana negative clecrodes forming ihe boundarlea 
ot the sparkgap. The energy ihnt le omittod from 
he postive elecirode le proportional to the potential 
dimerence impressed on the oscilator svatem and the 
špecife induetive capacits, while št s inversely aa the 
distance separating the sparkgup slectrodes. The 
lomgth of dho spark that passes depends also largely 
on the loving factors, namely, the dierence ot po: 
tenttal between them, the character af the medtum that 
separates them, ana on the density or presture of ih 
dielectrc Whrough. which the discharge passes, 
increase iho dietunco through whleh a sperk will pase 
buta polni is quickly reached Wwhereln a further de 
oreaso has he elect of cutting down the length of the 
Spark, and hence where a low vacuum will permit the 
passuke or high.potentlnt eurtems over longer dis 
tunees than in alr, a high vaeuum retard ihom even 
ihough the potenijal may be conalderably increased 
Then again the melal or whieh the electrodea are 
made determines the parking. capaeliy to a certaln 
appreclable extent since some retard and others nasla 
(ke provest ot volalilization, and fnaliy the size and 
shape of the spark-gapelecirodes also have thelr et- 
feet upon the discharge 

Prom these considerations it will bo obeorvod that 
wien ihe electrodes are placed closely together the 
Strength ot ihe oharglag curent ls Inereased, and 
hence ihe host developed esises Ihe temperature 10. 
rise. When the sparklog distance Is greater than (he 
maximum diferenee of potential can emsliy break 
down, a taintiy luminous diseharge will be eeen izaw 


BIGK.PREQUENCY STREAMING DISCHARGE, 


ing from ihe posltive oletrođe, oepeelaly 1 it should 
present uny sharp points. The phenomenon occurs 
in virtue or the fact that metalic polnts are more 
easily hented thin those in the form ot spherea 

When the charge and lemjerature teach a criieal 
vala s condueting microscopic thread of gaseous vapot 
is developed ana 1his is atiracted 10 the negative elec- 
trode, to which ft passes by the pati of the eust re 
sistanee. When hi Blament bridses the gap ls dlam- 
ter is very grestiy inereaed, ihe resistance that was 
previously enormonsly high becomes minimum, and 
the current sungee forth and back until the enerey of 
the ayaem is damped out by the sum oč ike resist 

While Tesla ins not the frst to produce Ike varled 
and bomutiful forme of conveciive diacharges he was 
probably the first to syatemalicaliy_Mvostigate ihem, 
Though: convoctivo dlachanges may be frequently ob 
served trom a polnted positive clecirode ot an induc 
tion coil ihoy are mućh more Intense and krilijant 
when the potenilal and frequency of the oseilatlons 
are stepped up by means of a secondary transtormer, 

"The Compact apparatus for obainine Meh.Crequency 
and Mghpotenilal lisckarges shown in the Mlustra 
tons was designed by Prof, Ovinšlon, who repeated 
many of Ted's oxperimenta and introduced several 
new ones during the recent eleciricni exhihition at 
ine Madison Square Garden 

With. high potentals and Blgh frequencies (ho ele 
trostale fela is collapsed more easliy than when those 
of lower value are renchod, while the oseilations im 
crease the temperature developed hy the transition of 
stati inio kinetie enerey and (or this renson ihe vo 
ime or vapor ha Inereased and an are diseharge re 
ulta 

The Maming ind streaming diseharges wbleh are 


Ihruany 27, 1906. 
orma of čbe conasetive lacharge are closely ulica ana 
ccur when ke frequency and polental i Irme 
derond a certain value; vader dheso conditions the dje 
charge astmmes denile characterislica wholly diter 
sat from Ihose or the dlerapive dlacnarke. In Ooo 


BURNIKG PLATINUX WIRE WITH CURRENTS PASSING 
THROVOH THE B0DY. 


rina s o mato 


forma of diseharge the enorgy passes between the alec- 
irodes aa uminoua atrenma. Sueh dlaehorgea obtained 
wiih higisfrequeney coils are diferent from those 
obtained with clectrostitic machines, 15 they lack in 
the violet color developed by the positive static elec 
rode as well as the bright low or the negative eee 
trade 

Wen the frequency 
duce the faming and streaming disehareca la increased 
net phenomena result and a brush nd spox diaeharge 
ja obinlned. With guitahlo oleetrodes comprising a 
are numibor Of stali polis ibo omanations resembje 
Jets trom a gasstame eseuplng under high pressure 
According to Teala “they not only resemble but they 
are verktable Mames, Kor ihey are hot. Certrinly ines 
are not &e hot 44 4 Mame ot sam, but they would be 
šo E the frequency and potential would be suMelenty 
neb" 

1f the frequency and polenti«l is further increased 
the diceharge vili pasa through several inchea of solid 
šlnst, Ordinarily glass s an Inswlator of electrlelty, 
nd vet in this case (he strvams flow ihrovsh kap 
parentlx with the greater freedom. The fow ot humin 
Ot energy has a lendency 19 stream out and to be dia 
zinated to sich am exlent that when the brush is pro 
duced at ihe positive electrode ao disruptivo disehargeo 
iN oecur, von Uhough ine hand or amy. eomdueing 
object de hala within the stream, and what ja even 
more singular,ihe luminous stream s not at all eastly 
detlected from Ha path by the apprageh of u cendvet 
ing body 

Vuder these remarkatie conditions the onergy loses 
lus properly of producing sensalion wlan lt comes in 
contact with or passes through the human body, and 
a peraon may now be connected with the savrce of Mgh- 
potential and hlehtrequency currents and be complete 
15 changed, ihowgk he wi feel nothing: that he ie a 
porto of an oseliltor, howerer, can be readily te 
termined, (or if a vacium tube la brought near any 
part of kla body št will glow due to the olectric waves 
omanatine from him, "To diluetrate how alenlutely 
evold the senaory nervoe are to these currenin. a 


and potential neceakary 10 pro 


ELECTRIC TEBTE. 


Tet ene namo pen dg 


JaxuaRy 27, 1906. 
vaeuutm tube may be bela in the mouth, ana a current 
peseed through the lamp lizhis lt and ihen continues 
on its covrse, pasalng Qhrough the memlranes of the. 
month, which are peraje ihe most senskdve or any 
in the body, set no sensation whatever le exporienced 
A kaltaozeh lneandescent lamps may be Hghied with 
curreni passing ihrough (he body and no sensnlion ia 
felt although instant death would result were the rate 
ot oveliation reduced within certain Mimi 

To show Uhe Impedance a copper bar of large diam 
eter afers 10 a higlsfrequeney current, an Incandes 


Kad Virus uf Prof. Bells Tetrahedlral Ki 
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method in Uherapeutie pracile, Heat, leh, ana ele“ 
tricity when properly applied bave accompilsked sur- 
prisne. result. Wiih ie apparatus shown not omly 
e varloue remedlal. manipulations or elec- 
able, but current 15 also supplied sultable 
for producine the X-rays, ultraviolet 1iebi, ste, 
TNE AERO OLUE OP AMERICAS EXNIBIT OP AERO 
NAUTICAL APPARATUS. 
A most interesting oxhlbiL in connection with ine 
Sixih Annual Auwomobile Show held recentiy in the 


i i kl ie a 


i e ep Arna potoke aeriplaz KE dne 


Pitanig ine Pi Usni 


INTERESTIXG EXHIRITS AT THE AERO CLUWS EXRIHITIOK, 


cent lamp ls skortelreuitod aereas the former and be 
current ki thus given (he choice of two paths, an ap- 
parontly eusy one of small ohmle resistance and high 
impedance through ihe copper rod, or a seemlngly more. 
difteuit one gt large ohmie resistance and low im. 
pedaneo through the lamp. While am orditary cor 
dinary current travoraca the later path. 

"Tue practical application of these dlsehasges la found 
in radiotkerapy. Their use is being extended more 
and moro, and by many it is conslđered a rational 
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bined box kite and neroplane. Mer' electric! terpedo, 
ana Kimbalrs neliocopiere. The original Hargrave 
box kle was leo showa, as well az numerove modele 
designed ly Herring and Chanute. Besides (hese very 
complete exhibita ot apparatus, the walla of the room 
wore covered with a large collection or photographe 
showing ihe machines or other Inventora, such. as 
Whitehead, Berliner, and SantosDumont; ind other 
photograpls showing ulrshlpa and ballooa« in fight, 
logether wiih birdieje vlews taken from (he same 
In another room clnematograph exhibitlons were given 


ej pd ra ToK CT 


Herring's Dome Kite of 196. 


elo he Rie proc 


One of the Original Lillenthal Glidine Machines with Which He Made 
luodreds of Successful Flights. 


Pile meti kas u reddt eh e sove yi o Tame serija. Lena eee u 
oK Rote ER OTE TD 


59h Regimont Armory, was that mado by the newiy- 
forncd Acro Club ot Amerlen. This exhibil was ihe 
most complete of ite kind over held in any part of the 
world, for all iynea of dying machines, balloona, and 
uirshipa were represented. [m the same room with 
Santos Dumont No. 5 alrahip was lo be socn ono of 
the original gllding machines ot Herr Otto Lillenthal, 
s wellas the gasoline and steampropelled aerodrome 
of Prof. Langley and the motorddriven aeroplane mod. 
sla af Merciut anć Pargrave. Other apparatus showu 
Conskatod of Prof. Belle totrahedral kite, Ludlows com. 


orico overy day, The vlows shown consistea of motion 
pletures of ihe Vanderbilt automolile race, ihe Mount 
Washington MI climb, ballcon asoensione, and expori 
ments in raising aeroplanes when towing them by 
mcane of a motor host. In showensee plicet in ihe 
evhihiulon hali were soon primitivo modcla of Nying 
machines from the Putent Ofice at Washington, Melt 
motors and other avplianees for neronaniica) work, to 
geiher wiih a collction of books Wearing on the sub 
deci. Among the exhibite of apparatus of blatorte in 
terest woro ho laro wocd propellers whleh Mr. Here 


USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR, OVINGTON'S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 
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Uncle Sam s far-Hung airmail 
system now begins its 21st year 
and this is the little-known 
story of Farle Ovington, who 
piloted the first mail plane Ž 
in 1911, and is still flying 2 ee 
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Earle Ovington and his wife Adelaide 


THREE LECTUR 


“Tape IReality of the Ttnseen," 


DR. FREDERICK FINC] SrRONG 


Friday Evenings. January. ilih, (Bih, and 25th, 1507 


ANNOUNCEMENT. 


Phyales of Electric, x-Ray. Therapy, 
Fledtrical Physiology, X.Ray. Techniqte, 
Gaivanic_ Electric, Skisgraphy, 
Faralic Elecsiciy, Radim Therapy, 
Sinusoiđal Tlecticiy, Tinsen Light Therapy, 
Static. Electricy, WUitra Violet Lisht Therapy, 
Bih Frequency. Current Ineandescent Light Therapy, 
Mechanical Vibration, Thermo-Therapyi 
Solar "Therapy. Induction Cole. g 
GENE 
mt the beginning of the present year the Boston Post-Graduate School of Flectro- a. Sha 
Maric ferapentics and the Boston Post-Graduate Seool of Physleal 
A aorapdetie Nmiied under the name ole Bosrox Post Grapvara Senoot. nec very 
ov ELECTRO-THRRAPEUTICS. how they a] 
Arala Sehool-ga now organized, ole to građuates in medicine tkorough and 
vompretenstve didacti ad lines instruetioninčhe various departments of Electro. 
Sp roetiici uader the careful direciion of competent instructors 
Roose il covera perlod of one month, amd will include the above mese 
loned departinenta, sad such alica subject as seem appropriate and kelpful to 
those pursuing it 
1 lddres a short NR 
ks opend during wii 
klaed a low supplenie 
Vani expressed hi 
1 gratigedi that his s 
Era giveni 


Tie proof of the po ouiesof Materšalization, Telepatby and 
Ulairvoyace. The rernkj IBN šao and. the relative 


amreality of the Objective. dau and the ih 


= methods. 
"The lectures will be illustrated 
some of which have never before bei 
the laboratory. 


ant. experiments, 
lemonstrated. outside 


“The course will be given twice duri ensui 
"Time av place ka ke amtomnecd le po 
Vor further information apply to 


MRS. 1, JENNIE [NILLER, 
Lodge Room, 120 ifumtington Chambers. 


The following pages are excerpts from a large scrapbook on Frederick Finch Strong's life, compiled by him and 
his wife Ethel. 


THE ELECTRICAL EXPERIMENTER. 


Electricity and Life 


CIENTIFIC progress during the past 
dhree decadeš Max perhaps supast 
flat oi al precedine ages; bun we 
re still in. the. kimlerjarien. class 
lien we compare what i: known 

srt bat iči is stilo be discovered. 

tically Vie same ae 10 Me 

cover, implsing that the 

iruči'or Tact ve tere al 

the time dut was hidden, 

covered, oeeluded, or o 

Cult: and e i not & fact 

inat many of the eleciri 

cal dišcovenes ot today 

Would bave bezn regarded 

a5 supernatarol or ocenli 

ds dhe seiontičta Ož a ew 

generations ago? OL 

Course thece s nothing su 

pernatural in the trct 

šense Gi the term. but 

many dhings romali o 

Cdi, alho Science is daiy 

dneoveršng new and lite 

erto undreamedsot mar: 

Ko 

here exist great Cor- 

mic Forces ot vic we 

Bili koove bot lite. Grav= 

čotion is one of deset wa 

now somelkiog ot ts 

Taws and the result of its 

action, bu nošning what: 

Ever of dts real natu 

Mectricity ds anotieri of 

dhis we know. somewlat 

more, mil we now retore 

nie it dn a vanja ot 

forms, as light. heat, 

ehemical“detlon, masne. 

Pogon g ni 

čep mystery. Lije-joreg or vital znergo 
is another great Cosmic Primcinle; thru fa 
dedlon eleckrans are formed imo. atom», 
aloms into moleoules, mojeenles imo crva: 
quis and chemical compotnds, and ihese 
into ihe bodies oi plant, animals and of 
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enatserogotdn 


eriul High Frequency Ci 


imam, We bave no name for is fore hut 
ip datom ile great Cosnje Sd. 

S Eooluđon doca om ln Idi they call 
Sv oaaeenie mame—Pruna, Hero in tko 

Bodašno we lave noi Jet oil) eco 


By FREDERICK FINGH STRONG, M.D. 


nized this force: it ia quite unorthodox ta 
Even suggest ihat it existe—šimply because 
we bave not been able to measire and re- 
gord it by our all comparativly crude 
laboratory instruments 

A few years ago, wlieq almojt every scie 


do 
2 
A& electricity has been the gredt field for 
Dodik 


olied to the treatu 
Šoem that certnin types of alteruating. cur- 
Tenis of hieh frequency and voltage great- 
ds facilitate, the distribution of this vital 
principle (Nerve-force, Prana, or whatev- 
&r you choose to call il), and ihis explains 
the action of one of thč most valuable of 
recent medical discoveries, E 

In IB9G, Dr. Nikola Tesla described in a 
magazine article (he remarkable effects up- 
on kimseli and his assistants resultine from 
their exposure to the action of alternate 
ing currents of exceedingly hizh-voltage 
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lecuro-therupeutica, Tufte Medical School, Boston 
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Ev done vih ije Teda 
Current, alo d Arnel 
in Pari ras ten cape 
meniing wik dho rela 
dieely low. volage curo 
rent, produced fran SINO 
ooele akematara.. Later 
Rpoštoli, Benosta, aid 
others. teported. sema 
Sble resuila from čke care 
Test kaduced i the bodies 
0% "patienla placed. inside 
Bf Mruge solenotdi or wir 
čoile dru avbi higu dr 
duency currents ere pase 
dag. The elfecis obttined 
Vite očne oi knji 
Vppetie und vele, brise 
Ven. GE, natural. restful 
Sleep, and. imerezse i i 
še čombustion and elim 
Tarly in 1895 ihe author 
devised the first Korwum clectodee ior ap 
doe leda Bure bo 1ć pete 1 
ay thoutanis vt phyaicans re prije this 
deliće, often. mićalling ir the Violceray 
Treatment. This iz of ogurse 4 misnomjet 
ie violet light in the tube iaviox nolhing 
Wilalever todo vih the healing elect pro 


dueed by the kranamitted clectrieal oscilla- 
tions, 
(Continued on poge 831) 
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A dozen gears from note, it kinga go rtoht,eminent oceultlst« hope to oplit the 
tom and discoper the funetion of certain octaves of eibration which have not 
vet been classifed, Prof, Frederick Finch Strong, uwsisted by his wife, at the 
Theowophical Coneention now in sesion at Park Avenue Hotel, made sume 
ezperiments uilh a milllon-eolt, hlgh-fregueney cotl to prove the existence of 
vibrationa uzhlch are not seen as light, heard ns sound ar felt as heat. The 
Professor studicd hypnotisme under Čhercot and Kratft-Eobing, and his in- 
vestigatlons ore: largely in the vuper-pleysical world. He was generously ap- 
plauded by the assembled theosophists hen he flashed forty odd oclaven of 
.  vibrationa, of which, he said, our tenaes tell us notklng. 
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LISTS MARCONI li 
AS SPIRIT HUNTER | 


Greatest Scientists Probing 
Unseen World, Says Theo- 
sophical Lecturer,, 


The second Jeotura of tho series by 
Dr. Frederick Fineh Strong wan given 
in Oda Fellowe' Hall last might. The 
minim iden of the second Ipoturs was 
da prova tho exisrence of life beyond 
Gur knowledge. Abtual proof of spirita 
will be zo cleariy dehnod in the nes: 
Titra do gas deolured by Dr. Pinćh, 
fiat ovan ino most skeplical mili be 
Sonvinčed 
Tmpreššlona or the spirit world, ho 
ala, čin ba obtained now with tho 
Sf the Roentsen Ray una a fuorescent 
green; bet. Bolence is working on a 
green tat will. kecelso  Inipregslons 
Svom stronger than Its at present pos 
Sla fo obtalo. Dr. Finch stated that 
Jemtists are now striv: 
istenco of en astrni 
“made to coramunie 


MS BEYOND SENSE: 


acture by Pro. P. Strong 
or Auspices of Theosophienl 
ety 
Starting ana mystićvine stato 
were made by Dr Frederik 
tsong of 'rutts eoilego last 
ho ihe second. of is serjea Of 
on “The reaima beyond the 
under the auspices ot the 
duicat gate. or. Sprinstela. 
I odio hat. ovening: waz 
saanco ba do unsgan" 
Kn the nta-vlolet 
zay Tao showa, Ralaboratory. proof 
SE ing Meetureri theodikot the exist 
Moron and malter beyond 
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PROBING REALM (Dr. Strong's Milljon- Volt 


(OF THE UNSEEN; 


Dr. F. F. Strong of Tufts to| 
Lecture on Powerful 
Invisible Fore 


Di. Krređerlek  Pineh 
eight years lecturar on olectro-thera 
Sutlor at Tatts Medical College, Bos- 
Pla, will give m series of three unusual 
Jectures on elečtricity in Oda Fellows 
Hal, Pynchon Streel, next 'Thureday, 
Friday and Saturduy eveninas. 

Dr. Birang is recognized 
the Ieading čleetrical authorities of tho | 
goumtryi ana he exverim 
PR rolowed with koen inte 
omtihe men, as well as by 
fo vom. tha mubject of ele 
Mways an absarbig ona. Dr. strong 
dake Mo ker oi Strode, vu 

menidont oc Well College. His “moth- 
ME was a sister ot Francis Mljes Pineh, 
Ghe atihor of ihe famous Civil war 
Vom, "The Bluo ana the Gray 
Miroda an a studeni of 
Boston. Univetsfiy and the 
of. Berlin: 

— dia latest olec 
dx obla imi 
co. 

"The frst Jeeture, 

im ile Uneeen 
do ehich > preseut-day 
lenco bas carried. hum 

m beyond the. sansa, 
Silonoo ita smooerded in 
ie weird ore we know as el 
dnf Masline it te servani ot imam, 
afihoušh.overyone as grown so abuse 
domed to it thai lie wowld seem 
Queer without. ile daliy Use, et no- 
Mody knows what slecinioiiy renliy da | 
Mućke “Ic Gomes from, nor where it | 
oca 

Dr. Strong, jn this initial lecture, 
ill how By slecirival experimenis 
To existence or di ortaven or vibra: 
tiang beyond tha reach of our normisi 
bptio netves, and o whish our senšes 
rreord abeolitely nothing: im this U 
ture he will use fhe malilon-volt hieh- 
Treduenoy coilo ona of the largest ever 
shown on ine izeture platformi. The 
Snoramous  dimehavgo > produeea, as | 
Showu by tie pioture, Ja brini and | 
Tueanblek a. gieznije electrical. tres 

Priay evening Dr. Sirona wiN želi 
at PAK. uma Imelližehć in ihe Dno 
iiolin renims beyond our normal sight | 
or bearine, the neri grep ls to show | 
ie exiislec oi mteligence behind | 
dkat diče, sinca where lite la, there in- | 
delligenca must Drecede ihe lili. Men 
of učlunce have or seas been ihvonli- | 
Eating the gubjeota of vibratlon, fumliy 
Staohiue the canelizlon inat dimerent 
Manos Gt conacioianesa ogrrespond to 
RiNerins rates or, vikratlon. Under 
Buivable conditinra iNis theory may be 
Samiy broven fo he fuel. Dr. Strong 
SNI šnowiby. pizetrielty just how mate 
Jer dod force, which fur (60 gubile 
Vibrating too rapičiv for ihe phyaledl 
denses (5 grar, can be rendered per- 
Veplibla by laboratory moane. Beau. 
dituto tađerimenci mlin grra=vloiet 
gase will he shown, ako ih« metod 
dy which etlence huh mače the human 
arh vistole. 
sotone vaplon, atareh 3. ho gu. 

wi be vtThe kišne of ine New 
deine Dr Strong WI dlecim 
dh procese long known to oeeultint, 
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ROP. FREDERICK M. STRONG. 
sins ot experimenig. that talsly open 
upa new world. sime possibilities of 
Ks guperphvsiat worllj on  whleh 
Ddieon,. Marconi, "Kes and other 
rent Sajentista have drkwn,| will be 
Dresenica by Dr. Btrong in a manner 
A once cicak und inioresting, and thin 
icolura iz čonsldered an important 6x 
denslon ol and an adamion do \he 
litest sclenufe knowledge along the 

Minea. Trneso epeolaculas. oxperimenla 
revekl the imet ihuj just bevond the 
Vibratona of sleht, hearing and lolel, 
Jaziiešona the realm or ihe vlshle: 
auliblć und tanglilo, ke vast fell 
that man has now begin lo explore; 
New one raeinating fielda or thought 
and. speculatlon pBeb up. "Tha carii= 
dona of iman'a life, present und ful 
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|< 53 Dr. Frederick "Finch. Strong, for 
| <ljelent yeara lecturer on electricity at 
joston, is coming to 
evening ta spoak on 
f tha New Age" 

us been giving a most 
tise oro lectures im 
(ne past week in Odd rele 
4 brings to Holyoke the 

lion vošt high  freauenć 
"had in Springnela and 


jexpefimžents and demonstra- 

te given ana Holyoko stud- 

X look forward to a treat in 

(ista Kaotire which will be given Mon- 

evening in the Frish school. The 
luta ls freo to am 
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«THE SCIENCE OF 
_THE NEW AGE" 


vedlerisk Finch Strong, leotuser 


m eleetricity nt "Tufts Medical school, 
Boston. will lecture at Greenacre on 


riday evening, Augqst 3, the subject |& 
q lonce s the New Age. 
e world is e 


naukuake. rova 

a1 ićida Š human houeht 
nis 1) olready appar= 

i okaneoačitude ob epi 
tite men dpwrarde the deg 

sr thingdlo ice and is not tag much 

to say dgt the results of modern lab) 

oratoeyseseusch las Intušed &. w 

€ syleiCRBNIO JsnoŽdh hithevto 

value ebalm. ot lijales) ščleng 


Peta ae,“ 


damsnmgd truths or religion. Woade 
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Iminde out of the real or "dead" malter 
1 of ever-living, ever-mar 


voli high frequenoy enih Bi 
one of the largest ever shown ov Ubeg 
lecture platform. It gives a. ratisij 

ke discharge ot eleetrle famoli 
over three feet high. The Teeture 12) 38] 
given in the Eirenion, the G: 
Tacture hall. All Greenacre ler 
free lo the publlo whoare e 
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A SERIES OF THREE LECTURES BY 


Dr.FrederickFinch Strong 


LEGTURER ON ELECTRICITY 
TUFTS MEDICAL COLLEGE, BOSTON 


i 
Monday, Wednesday and Friday ikada 
Evenings a 
Oetober 15, 17 and 19, 1917, at 8:15 o'clock 


Auditorium of Public Library 
Franklin Avenue near Fulton Street, Brooklyn 


Given under the auspices of the Theosophical Society 


Poba 
95 Lafayette Avenue, Brooklyn | akad inata 
rai porpose of Dr. Strong] “wii GRaiToa Vbration. 
čience of today vili be € 

vilkant ut 


odi leče 
Kosara SPECIAL 
Ha LAP Von 


Arrangements have been made for a series of Lectures on 


“The Reality oi the Unseen," 
Ey DR. FREDERICK FINCH STRONG, 


(eeturer ou Klectricity, Tufts Medical šehool.) 


"The Course will consist of three lectures given one week 
apart. ši 
Letvaa I The Nature and Limitations of Sense Pere 
ception. “The nature of matter, and experimental demonstri« 
tion of substance beyond human perception. The unisti. 
aura made visible by scientific means. 


Inetuns IL 'Phe Vibratory Nature of all Phenomena, 
Harmony and discord. Piteh and wave length. Invisible 
forces nade visible by experiment. 
Lreruke III. 'The Common Origin of Matter and Force. 
Universal Mind. Life in the Rock and in the Hther, "> 
tite proof of the possibility of Materializatian, Telepathy and g 
Clairvoyanće, The permanence of the Ego and the relative. 33 
umreality of the Objective. a py 
"The lectures will be illustrated by brilliant experiment«, 
some of which have never before been demonstrated outside 
the laboratory. 
The course will be given twice during the ensuing yen 
"Vime and place to be annonneed later, 
For further iuformation apply to 
MRS. L. JENNIE MILLER, 
Lodge Room, 320 Huntington Chambers. 
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POWER TRANSMISSION 


Dr. Strong Makes 


times a second, 


'e various 
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Who Lectures at Lindell A series of three lectures by |< 


Hall Next Week. DR. FREDERICK FINCH STRONG | 
X Lecturer on Electricity, Tufts College, 
Boston 
LINDELL HALL, MAY 7,8, 9, 
8:15 p. m. 

With brilliant electrical experiments 
/Dr. Strong will prove that just beyond |, 

the realm of sight, hearing and touch, | 
2 just beyond the visible, audible, tan- | 
Bible, lie& a wonderful world that sci- 
ence is fust beginning to explore. He 
Will show how science has demonstrat- 


Dr. Strong holds degrees from! 
leading 


morro 
.ceptiog 


Dr. Strong's million- 
Hiving a tree.like fla 


Volt coil in action 


Invisible! Is Visualized 


Ethereal Magnetic Waves F rom Dinen Body 

RST Published Photograph ((Bačlustve to the “Egaminer") of ime 

IWwisible Emanations From Human Body, Discov: red bu Dr. 
Pinch Strong, Which He Says Are the Hitherto Unknown Magnet 
Forces Employed in Healing. This Photograph Was Taken by Proefssor \| 
MW. Scott Lewis of Dr. Strong's Hands bu Means of the “Violet Ray. 
Vacuum Electrode—wWnich Was Dr. Strong's Invention and Is Used by the \ 
Pntire Medical Fraternity for Healing Purposes Throughout the World. 
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M. 2130 North Vista Del Mar Ave., 
Hollywood, Cal. 


WARRINGTON, A. F. KNUDSEN, 
Vice-President Dean 
Phone 57552 


day Afternoon, July 6, at 3 o'Clock 
DR. FREDERICK _FINCH STRONG 
Lecturer for the Theosophical Society 
“THE PSYCHOLOGY OF LAZINESS" 
Principle of Inertia, from the standpoint 
'sics and of occultism—with experiments. 
RAIN Pirha ti VI #__ E 
BEG May Reveal New Human Forces, 
zi | The Krotona experiments give rise 
“_|to.the hope that a technique, whereby 
BUT new forces and kinds of. matter may | 
be revealed and even: the spirts of 
the departed communicated with, will 


mn 
ž be perfected. i 
i đ A 'sort of transformer process for 
the dull senses is being worked out in 


Hu ' the hope of proving by means of ac- 
S FNA | ll tua! communication with the dead 
m the theory held concerning the con- 


Ć tinuity of life after death. 
i Pa 20 Dr. Strong lectured  yesterđay on 
With Transform: tne subject, “Direct Communication 
a ' With the Dead by Wireless Methods: 
Be: ing Worked A Scientific Possibility of the Fu- 
MysterieS. | ture". W. Scott Lewis, registrar of 
go .Krotona Institute and  secretary of |, 
idthe Bureau of Science, has worked on 
many of these experiments. oh 
: ćommunicalion What Lights Do We Not See? 
Europe at the pres One experiment which leads to the 
kable state. belief that any number of things may 
k Finch be camouflaged under a kind of color 
nstitute ofwhich makes it.impossible for the 
yesterday. |eye to detect is with ultra-violet rays 
n made there,Rare minerals, which respond to cer- 
nstrating the tain wave lengths, take up and trans- 
further extend- form them so that they become vis, 
plish this 
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bis presents the question: “Howl+] 

many kinds of.light are there that|.| 

the human eye does not register—|., 
ses beneath the surfaces at“ 
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the Obvious and Oceult 
Prof. Frederick Fi Strong in a talk at| 
Blanchard Fall last night on “Who fa 
This Man stated that Eln-| 
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“By FLORENCE PIERCE REED 
| The local pot-pourri of scientists, 
Mathematicians and  philosophers 
| who are studying life in the light of 
recently propounded “Theory of Rel- 
Stivity“ and have hadrtheir school 
work on “time," “space “force, 
“matter,* "geometry" and  “physics" 
“Enocked to philosophical smithereens, 
will hear a lecture by _ Frederick 
Finch Strong, philospher, dealing 
with Binstein, founder, next Friday 
at Blanchard hall. 
1s'This Man Einsteln?" will 
Be his topic, and he will discuss at 


of the philoso-| 


| El) \ penj 
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KA «lev, 0 
| By FLORENCE PIERCE REED". 
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Einstein and hi 2 
i, dilel and “his theory of relaliv-  krotona 
y shoi be taken in nomevpathic fine progral 
dose, sugar_coated, according to 1. | afternodn a] 
Frederick Finch Strong, philosopher | erick Finch 
and sclentist, who gave a lecture on | ontitled “Hi 
deno Propounđer 
& This Man Einstein?*" lusi Mr. and M: 
\Night in Music-Arts hall. 
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in the = This method—employed by the writer for 
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each 


of 
metal electrode 
of thin niekeled 
g and 14 inches 
je current is dif- 


s—enables us to obtain the wonderful be obtained. Close examination of 
tg effect of the high-frequency cur- discharge will show. it 
oA the whole body simultaneously, electric “brush", 


The Accompanying_1I- 
lustrations Show Some 
of the Spectacular Elec- 
tric Spark  Discharges 
Obtained From the 
High-Frequency _ Appa- 
ratus Used by Dr. 
Strong In His Lecture 
and Electrotherapeutical 
Work. The “Ladder of 
Sparks" in Figs. 3 and 
4, Is easily Produced, 
the Tesla Spark Simply 
Jumping the Gap Be- 


Ron wires, 


with_the local effects. from the vađ i 
will the local effects. from the vačium = distinct, delicate 


purple. threads. Upon 


For_the past few ye hair-like paths of light count 
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been in the habit of connecting the Tesla  2f0ms), are being SRB HESS LONE 
coil with an Auto-comdensation pad (as  !O,th& Datient at a speed of over 60,000 
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methods). This is formed of two plates  tersfere being submitted to a literal 
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jkenomena of High Frequency currents. 
Po pazomučat. Pxrradiekrma for 
May, 1917, the writer described the. con- 
gtruction of a Tesla. D'Arsonval highofre- 
digency ovtik made from standard “Wire. 
dea apparatus, consisting oi a 34 or 4 
KEV. transtormer with glase plate con- 
denstr and oscilaiog transformer, th 
Jater used as a series inductance to obtain 
various efects from the Tesla coil, or as 
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ADiatiermic" and “Auto-condensation' cur- 
realis so valuable in the treatment of certain 

diseases 
Many. excellent results can be okt 
from hieh-frequency treatment admit 
ed o dos vo Baje le oo know 
edge Gi medicine. A. physicins advice 
žhonld always be obrined before undertak- 
ng the treatment of any serions case, but 
ije amater may tafely employ moderate 
ses of Tesla currents, and even mid 
sl sutocondensation, provided. 
vakeš himne rexsomably larilar with 
oflemenary principles of elecirotlera- 
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dečajme aml okr=plexuj ki 
uedkeli tile sect lg body 
i of otkine. The i 
m člcirode is 
mi aod pio“ Fiala, lil oca osno 1 Sr Zo 
"ne Patlent Sita on a Folding Čondensor bad Placed in ume ČR a 
in one treatment hy ihe sbove technigue, ing wp the patjenćs arms. In all reguleo 
visini the vacium člectrode over ihe nose > iherapensic kighfrequeney. oslik, ash 
vire mlamperemeler 19 ilaced bebe thu 
patient and the macline Ti s not neces 
Šarin connection vih tije above desenibec 
žpparatis, gs k omly delvers a mazim 
SU eO maiiamperča to die patjentcat 
žmomt well wikin the limits ot saf 
dn čironic Gaso autoeondensation should 
ca “daljim oventy=minite. treatment 
s treatment should kever be given ime 
daly after cading, or m cases ol UBrigiii 
Disćaše or organic heart rouble. Mi 
3 froqučnoy treatmente are 0! great vali 
kana sven in dhese emmditiona but they. hodi: 
E soul alaj de'apnlied only by a sbiled specialist 
"In inšammaton tolowing. gente infec 
tion, 28 in acute brončhtis napit 


jathermy: 
method the patient sits upon the pad as fo: 


Figa. 6 gna 6. Oondengor 
ina Auto“Gondensatlon. Treatment and 
Aušillary Tin Electrodi 


and the thin slender vacuum clectrode in 


the nasal cavity. 

In treatin; in diseases, such as eczema 
and acne, where we wish to avail ourselves 
of the antiseptic and tonic effects of the 
“efiluve;" we connect the efiluve electrode in 
place of the vacuum electrode, close the 
dises and gradually approach the bell of the 
electrode to the patient until a full, blue 
violet eflave plays upon ihe surface to be 
treated (see Fig. 3). To obtain the best 
efiluve effects several turns of the tuning 
coil should be used in series with the Tesla 
Primary. (see article in May issue). The 
save s alo valuakje ga a general tonic im 

igeish conditions of the digestive syste 
dleodn evo depression ani Tunčtonai 

\ervous diseases. ed 

For the relici of abnormal arterial ten- 
iand in the 
sowell as in 


autocondensation, but instead of the meta 
žandle we emplov one of the plaze o 
block tin; this is applied in close conte: 
with the skin over the affected area, co. 
ered with a folded towel and held in plac: 
by the patient; a sensation of deep penetrat. 
ing heat is felt, and relief from the pai 
and congestion žollows. This is one ob ie 
most valuable methods in electrotherapeu: 
tis ere it available for the general prac- 
titioner, or better still, in the patient's home, 
there is no doubt but that nine-tenths of 
the cases of acute local infectious disease 
could be aborted. This is also of grea. 
value in the treatment of asthma. 
Statistics show that one-seventh of al 
recorded death. are. due to, Puimonarr 
Tubereulosis  (“Consumptian,"): proper 
rain ih ue home bti htueng 
drrents would greatly ierezse ike per 
čentago of recoveric šrom this dread dia 
Sdse. Dr: Howard Var Reniseller of tik 
Silžny. Tuberculosi Hospial has reporteć 
URE ae ai 
So Te pišnes poresniage i reports 
dy Dr. Alired Geyser of New York, The 
writer feels that this subject is of suficien. 
uportance to be treated in a separate ars 
Sako ani oil appesr_in nest month 
FisimicaL ExvrmiMenten under. the 
“The Home Treatment of Tuheg 
with Higi-frequency Current? 
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Monochromatic Light 


An Entirely New Field Appears to Be Opened jor Investigation 
In Monochromatic Light Group 


The Cinema is the child of Cine- 
Light is 
and true 


colors. Physically 
oetave of eleetro- 


sciousnese of the man himself, 
Whatever we may 


these: Nor is he 
any or all of the states of color- 
eonsciousness which we cali light 
—he experiences these. The Im. 
mortal Spectator and Enjoyer of 
the Cosmic Cinema—this is the 
REAL MAN! 

The languuge of light is seven- 
fold—the spectral colors of New- 
ton. But we have to record this 
language on the tablets of con- 
sciousness by means of an oeeular 

ewriter having but three keys. 

generally accepted “Young- 

Helmholtz" theory of vision postu- 

lates three end-organs or antenna 

nerve unit. "These correspond to Orange, 

iolet,  Simultaneous excitation of all three 

light in consciousness,  Excitation of Orange 

give subjeetive Yellow, Orange and Violet give 
Green and Violet induce the Blue sensation. 

e has reduced all ponderable matter to units 

Spa Proton and the pa Me Ua 

mit Ož negative charge, groups of moving elec. 

al es of electrical currents. The 

e state only in the form of the 

These two are the primitive building 

material universe. According to the gen. 

“Bohr Theory" the atoms of all the ehem. 

are miniature solar-systems, each atom con. 

Or more protons as central suns around 

various numbers of ponekog electrons in 

te nan of TR bai e elec- 

currents) cause some of e planetary 

Zg SEu anonema risa pano 

2 jave been aceurately deter. 

““aplashes" they produce in the onvorsai 

il ether, correspond to the 

the “Bright Lines" of the spectrum 


really is is still a matter of specu- 
that we can say that while id 
dinenslon, ani watetna ai pona 


FasprRiek FiNcH Srgono, M. D. 


bon are is of this class. (The in- 
candescent ends of the carbons, of 
course, giving out a continuous spee- 
trum.) 

3. Bright-line Spectra: Emitted 
from electrified gases in the atomic 
state. These speetra are formed of chords, or mathe- 
matically related single wave-lengths. About the only 
practical sources of monochromatie light (from single 
wave lengths) are vacuum tubes containing the mon- 
atomic gases Helium, Neon, or Argon at pressures of 
about 10 mm, excited by a transformer current of from 
ten to fourteen-thousand volts, By adding metallic mer- 
cury to such a tube the electrified gas knocks out mer- 
cury ions and the tube then emits the familiar bright line 
spectrum of merc: similar to that produced by the 
Cooper Hewitt Are, but without the large percentsge of 
heat and infra-red rays generated by the latter. 

The writer has devised a series of sixteen filters for 
use in connection with these vacuum tubes. The hlters 
consist of various standard colored gelatine films, such 
as tl used in theatrical lighting, in combination, or 
used in connection with various commercial colored 
glasses. In this manner it is possible to obtain single- 
wave monochromatic light in any part of the visible spec- 
tram, iBkt of the following wavedengihs has been 
produced: 

1. Red, T032.A. U. (from Neon). 

2. Orange, 6382-04 A. U. (Neon). 

8. Yellow, 5790-69 (Neon-mercury) or 5876 A. U. 
(from Helium). 

4. Green, 5461 A. U. (Neon-mercury), 

5. Blue, 4348-59 A. U, (Neon-mereury). 

6. Violet, 4047-78 (Neon- 1). 

To obtain a sufiiciently powerful source of light the 
luminous tubing is formed into a close spiral about 15% 
long by 3“ diam. ia tube length of about 
fifteen feet. Many uses for ht will doubtless be 
found in psychological and biological laboratories and 
very important and interesting results may be expected 
from future research work. , 

In order to obtain und investigate the therapeutic 
effects of monochromatic light the writer has employed. 
groups of adjacent lines in different spectral regions. 
One filter used with a Neon unit gives a very powerful 
orange red free from all other colors. It results from 
eighteen bright-lines. No data is available at the present 
time as to the physiological and therapeutic properties 
of this up, but these are being studied. These lines 

ive a dominant hue of aboui 6500. A. 


mises well. 
ian obtained br 
“Ne iter used in connection 
Sia a Neonsnotevey genetator. lie visible lines are the 
Blue 4359-48 A. U, and the Violet double line KJE 
A, U, Spectrograms made at the Physies Department oi 
iko pUniv; of Čalf. of 1 A, by Dr Elli show, 


Sir. Joseph Dubeay. has made a series of interesting 


hotographie studies with these three ray-groups whieh 
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Light Radiations and 
Photography 


inder this pompous title, which 
on presuppose the writing of 
Many volumes, the writer presents a 
few of a series of photographs taken 
recentiy in the cabinet of Dr. Fred- 
erick inch. Strong, of Hollywood, : z 
Snder well defined spectral radiations, The illustrations 
on the oppošite page are more eloguent than any written 
Word and a simple deseription of the conditions under 
Which ihey were taken will prove undoubtediy more in- 
teresting than a long and dry sequence of words with- 
out the seeompaniment of the visual interpretation of 
their meanings. x didi 

Dr. Strong is an eminent practitioner and has car- 
ried on for several years thorough investigations on the 
therapeutic effects of different kinds of ught radiations. 
His work has led him to the making of some light filters 
which transmit well defined spectral radiations. 

The light units used are either a mereury vapor tube 
or a Neon gas tube of the type ilustrated in th+ engrav- 
ings. 'ihe filters are ot gelatine dyed with carefully 
selected dyes and their transmission is determined by 
eareful spectroscopic inspection. 

"The two pictures at the top of the page show Dr. 
Strong with his small speetroseope, examining the radia- 
tons emitted by the lights which in these two cases are: 
ut the left a blue-violet and at the right a deep red mono- 
chromatic radiation, 

The lights actually shown in the picture were the 
sole iNuminant used in taking tihe pictures.  Panchro- 
matic plates were used. » 

Note the difference in value of the draped curtain in 
the background which was of a rather dark blue color. 

The other illustrations present pictures of a chart 
made of colored woolen materials, the colors correspond- 

to segment be le on the chart itseif. 

picture at the left in the middle row was taken 


Technical Editor 


with the mereury vapor tubes and 
the one at the right, in the same row, 
was taken with the Neon tubes, both 
lights unfiltered. 

"The difference of rendition of the 
color values are so evident that no 
comment is necessary. 

'Ihe illustrations of the bottom row are pictures of 
the same chart taken with lights of the following radi 
tions: 

The pieture at the left: Blue-violet and ultra-yiolet 
end of the spectrum showing the three following lines: 
Blue 4358 A. U., Violet 4078-47 A. U., Ultra-violet trip- 
let 8680-50 A. U. 

"The visual dominant hue of the quality of light used 
in the taking of this pieture is at about 4200 A, U. and 
piranha energy peak is placed at about 4100 
The middle picture: Photographed through a yellow- 
green filter transmiiting radiations corresponding to the 
two lines 5780 and 5461 A. U. with a visual dominant 
hue at 5500 A. U. 

The picture at the right: Photographed through a 
filter transmitting the red-orange group of the spectrum, 
corresponding to twenty dominant lines in the Red, Or- 
ange and Yellow, from 7068 to 5000 A. U. The dom- 
inant visual hue being at about 6350 A. 

. No comment is necessary to emphasize the selective 
getion of the filters and the response of the photographie 
material to the radiations transmitted by them. 

:., The abridged Transaction of the Society of Motion 
Picture Engineers by Mr. L.A. Jones on light filters, 
which is being printed in the columns of THE AMER- 
ICAN CINEMATOGRAPHER at this time, treats the 
technical end of orthochromatie reproduetions and dis- 
tortions so thoroughly and clearly that the writer refers 
the readers to this transaction for all further information 
on the subject that he may desire, 


Monochromatic Light 


By FatprRick FixcH SrRona 
(Continued from Page 9) 
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induces natural sleep. It has been of special value as 
an adjuvant in post-operative cases. 

An entirely new field appears to be opened for the 
investigation of monochromatic light groups through this 
novel method of generation. 

The results obtained with the “Blue Ultra-violet" 
combination call to mind an epigrammatic statement in 
an interesting book written in the early seventies:— 

*, “Light is Life.....Both are Electricity," (foot- 
note) + From “Isls Unvelićd," by H. P. Blavatsky; 1877. 
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earlier foms of Ultra-tiolet ener- 
A Tom mechanical sources, the 
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“Svmpbonic MDealing" 


A. new method for the treatment of disease by the simul- 
tancous use of musical, colored light, delicate perfumes, and 
electrical high-frequency currents, all the vibrations being 
harmonically related and attuned to the receptivity of the 
individual patient. e 

Health and Harmony are terms so frequently associated 
as to be often employed synonymously; without harmony 
perfect physical and mental health is impossible. 

“The Human organism may be compared to a sym- 
phony orchestra,—the different organs representing the 
various instruments, while the individual players may be 
likened to the nerves and ganglia governing each func- 
tion, controlled and supervised by the conscious intelli- 
gence through the central nervous system (analogous to 
the Conductor, or Musical director).  Suppressi or 
alteration of any one function disturbs the equilibrium 
of the whole body, just as a single instrument playi 
out of tune will destroy the harmony of an entir 
chestra." (Quoted from “Modern Flectro-therapeutics," 
by Dr. F. F. Strong.) 


The healing of discordant mental and physical conditions 
by the use of color, music, perfume, etc., was used as a 
method of therapeutics in Ancient Greece and was mentioned 
by Pythagoras and Hippocrates. "It was used not only to 
restore but to promote and maintain physical and mental 
health. The recognition and use of this harmonic relation- 
ship between the human organism and its environment had 
undoubted influence in producing the perfection of body, 
elarity and poise of mind and flexibility of the emotions for 
which the ancient Greeks were noted. 


The present age, with its crash and jar,—stress and strain, 
— headache and nerve tension,—is the direct antithesis of the 
“Golden Age" of Greece. That this era of iron and brass 
should have produced a type of disease unknown to previous 
periods is only natural when we consider the discord in our 


environment and its effect on individuals. We g: 

called a “Race of Neurasthenics"; nervous mi dau 
somnia, melancholia, ete., are manifestations of a MN 4 
condition resulting from our abnormal methods of Lo ke 
called “Americanitis"). : zoo konen 


: €, flowers, cheerful sur oundings, etc., have long been 
recognized as valuable factors in restoring nervous inveli ls 
to health, but the use of harmonically related vibrations he 
different types tuned and adapted to the various nerve cen 
of the patient is an entirely modern: idea. It ha 

cently been formulated into a scientific system, the rem: 
able results of which would seem to justify the correctness 
of the theory upon which it is based. Briefly stated this 
hypothesis is as follows:—For every individual there is a 
keynote or rate of vibration to which the various nerve cen- 
tres normally respond; and which corresponds mathematically 
to a certain note in the diatonic or septenary scale. Occult- 
sts of all schools and even modern psychologists recognize 
this individual keynote, and it is a well known fact that 
themes played in a certain key will affect a given individual 
more intensely than if placed in any other part of the scale. 
Many celebrated composers have had favorite keys in which 
their best compositions were usually placed. Healing music 
must be produced from instruments like the organ which 
give sustained tones producing a sense of relaxation and re- 
pose, whereas the percussive effects as from the piano, man- 
dolin, drum, ete., are exciting, and like all stimulants are 
followed by a weakening reaction. 


In addition to the musical vibrations we have. (1st) those 
which affect the sympathetic nerves controlling digestion and 
circulation; these are electrical vibrations and produce no 
conscious sensation; (2nd) light waves which produce har- 


and (3rd) 


monious effects through their respective colors; 
n nature, 


the complex vibrations of an (at present) unknow 
which act upon the nerves of the sense of smel po 

Dr. Frederick Finch Strong, lecturer_ on Electricity gu 
Tuits Medical School, has been experimenting along these 
lines for the past fifteen years, and has perfected a MI 
in which nervous and mental diseases are successfully treated 
by what is known as “Symphonic sensation." Every a 
centre of the patient is made to respond to the particular 


keynote or rate of vibration which is found to produce the 
most perfect sense of rest and relaxation. The technique 
employed is as follows,— 

The patient reclines upon a couch in the centre of a room 

s of which are draped in black; the ceiling is white 
HNuminated indirectly by banks of lamps, every seventh 
lamp being of the same color; the colors employed are as 
follows, each color corresponding mathematically to a note 
in the diatonic scale:—Red, (C); Pink, (D); Orange, (I); 
Yellow, (F); Green, (G); Blue, (A); Violet, (B). This ar- 
rangement differs slightly from the spectral colors as ordin- 
arily given: pink being introduced between the red and 
orange, and indigo being omitted. The couch upon which 
the patient reclines is connected with a special eleetrica! 
high-frequency apparatus invented by Dr. Strong, which 
gives the seven rates of vibration corresponding to the 
diatonic scale of the twenty-first octave, These are used to 
restore or promote harmonious action in the nerve centres 
which govern organic function (digestion, circulation, ete,! 
The patient is first relaxed by a few minutes of general elec- 
tric treatment. The room is then flooded with soit light, 
one tint after another, until a color is obtained which pro- 
duces a sense of rest and harmony upon the patient. This 
is taken as the “keynote"; it varies with different patients, 
but is always the same for a given individual, Soft music 
is then played in astower octave of the same . Soft adagio 
effects from muted strings, and themes in major keys being 
usually selected. If a Victrola be used the correct key may 
be obtained by adjusting the speed of the motor, Still better 
results may be obtained from the instruments themselves if 
suitably played. The choralcelo, pipe-organ, harp, cello, 
violin and zither are the best instruments for the production 
of healing music. 

The electrical apparatus is now adjusted to the “keynote" 
of the patient in the appropriate octave. For example, if 
the patient is most effectually relaxed and rested by soft blue 
light his “keynote" will be registered as “A": (blue, in the 
color scale,) (light vibrations are in the 49th ocčtave.—from 
three hundred trillion to six hundred trillion per second.) 
Music is then played in the key of A Major,—the patient's 
musical taste being consulted in the selection of the composi- 


ton. Musical vibrations or sound waves occupy eleven oc- 
taves and range from 16 to 32,000 vibrations per second. The 
Electrical oscillations are made to vibrate to the “A" of the 
twenty-first octave,—the “C" of which is about one million | 
per second. Seven distinctive and delicate perfumes—true 
oral perfumes,—not coal tar substitutes,—are arranged in 
fHasks connected with a nebulizer and compressed air tani. 
We have no “perfume scale" but by experiment we usually 
find for each patient a particular floral fragrance which is 
soothing and restful. Heavy scents are not to be used,— 
only a trace of fragrance.—a mere flower-breath,—is ne 
sary. When this is determined and employed we have the 
patient's consciousness receiving simultaneously or “sym- 
phonically" soothing and resttul vibrations effecting the cen- 
tres of sight, sound, smell and vitality. The sense of luxu- 
rious relaxation and hđrmony is most grateful to a nerve- 
racked patient, and is a most delightful and restful experience 
even for a perfectly healthy individual. 


While designed especially for the treatment of nervous 
and mental derangements, this method has proved of great 
value as a natural sedat in the relief of pain and conges- 
tion. In these latter conditions local electrical treatment may 
be used in addition to the general routine. 


A_complete equipment for this method of healing is being 
installed in the new University of Music at 221 Newberry, : 
Št., Boston. Dr. Strong will have personal charge of the“ 
work and will receive patients for treatment daily except 
Sundays. All treatments by special appointment, The prom- 
inent musicians connected with the University will furnish 
music in special cases, . 


For terms, appointments, or arrangements for private 
demonstrations of the new Symphonic Healing, apply to 


PROFESSOR ROBERT DOUGLAS, 
University of Music of Ame 


221 Newber: 


I 


DEPARTMENT OF MEDICAL THERAPY or 
SYMPHONIC HEALING 


oz 


Dr. Frederick Finch Strong, Lecturer on EFlectricity at 
Tufts Medical School, in charge of this department, has been 
developing this system for the past fifteen years. He is well 
known as a pioneer in electricity as applićd to human heal- 
ing, especially so in his successful work with what is known 

“high frequency currents," and has perfected something 
for which the world has been waiting for centuries. 

The present age with its crash and jar,—stress and strain, 
—headache and nerve tension, is urgently in need of new 
and rational methods of treatment. For those who are un- 
fortunate enough to pos sensitive, high-strung tempera- 
ments, especially to the overworked musician and singer, this 
department will come as a veritable boon. » 


The high frequency currents introduced to the medical 
profession by Dr. Strong in 1896 are not true electrical cur- 
rents, but are rapid vibrations electrically generated which 
seem to replace or augment the vital currents generated by 
the body. 


This treatment, in its most modern form, and modified 
by other applications, is not a stimulant but acts as a gen- 
eral vitalizing agent, and no sense of shock whatever is felt 
as with ordinary electric currents. It relieves congestion, 
promotes healing and alleviates pain. Impaired vitality, due 
either to age or overwork, is absolutely benefited by this 
method, and the whole nervous system is tuned up. In 
throat troubles of an inflammatory, nervous, or reflex nature, 
and particularly where the bodily force or vigor has been 
weakened by vocal abuse or bad training, it is of incalculable 
value. In fact, it is the latest scientific word in this field 
of research. 


Treatments may be had either by Dr. Strong personally, 
or by trained assistants under his direct supervision, accord- 
ing to the nature or seriousness of the case. 


Appointments and terms upon application. 


Original glass plate photos of the Keely Motor, found in Kinraide's home. The second photo shows the windup 
spring-wound motor and air-brake used to operate the motor. 
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THE EXTRAORDINARY STORY OF 


JOHN WORRELL KEELY, 


By JuLivs MuxirzBx 


JARADO 
ury which has seen a Fulton strug- 
gle with an unbelieving public, a Morse 
bringing commercial value to bear on the 
eleetric force, has witnessed ulso a 
chasing multitude whose greed for 


AL as it may seem. a cent- 


made everything seem plausible—provided 
the “*genius" at the helm had the magnetic 
strategy, necessary as well to his own sus- 


tenance and compensation. "The passing of 
John Worrell Keely, whose recent death 
came asa crushinig blow to those with faith 
strong enough to endow a tuning-fork 
or a harmonica with mechanical powers 
equal to a Niagara. has removed a char: 
aeter us unique as he was puzzling. And 
yet in his particular case the offspring of 
his brain did not even attain to the dignity 
of a patent oftice applicant. > Nevertheless, 
millions of_money sprang to the assistance 
of the Keely motor project when in the 
zenith of its quarter-of-a-century existence. 
Coffers. double-barred to rational under- 
takings, unlocked instantly at the sound of 
a phraseology, 
beguiling. 
The speeter of the _Keely motor stalks 
yet abroad. The death of its maker: the 


incomprehensible as it was 


exposures and contradictions: the opinions 
of well-known men of science: the clinging 
to strawa by those unwilling to admit 
financial loss—all the swift following inci- 
dents in one of the most remarkable trans 

actions the world has ever known—con- 
spire to a lease of notoriety good. for many 
days. 

John Worrell truth, a 
genius, His masterful capacity for keep- 
ing some of the world's greatest scientists 
a-guessina: his command of capital, un- 
limited at times, with which to carrx on 
his ““researches''; his letting it remain for 
the grave only to tell the secret he did 
not hold—this, and more, required a brain 
quite out of the ordinary, and eye 
with the cobra's hypnotic charm. Nothing 
demoustrates more conelusively this over- 
powering personality of his than the lapse 
of time, from November 10, 1874—when, 
in the presence of u dozen well-known 
Philadelphians, his “*vibratory generator" 
was first exhibited—to the yesterday when 
Keely stood before another great scientific 
gathering and ““explained"' something 
that was never to be explained. Now. 
with one fell blow the seythe of death 

a 


Keely was. in 


an 
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has cut down the maker and his model. 
As a result, perhaps, another life went out 
of its earthly sphere as well. For that 
Mrs. Bloomfield Moore was heart and sonl 
in the Keely project, the words of Henry 
Dam, the eminent scientific writer, testify, 
when he snid, shortly after the death, that 
he had felt intitively that when Keely 
died Mrs. Moore would not long survive, 
It matters not a 
great deal what was 
the agency employed 
by Keely when in 
ihe act of demon 
strating his “hydro- 
pneumatic-pulsating- 
vacue engine." Was 
it ocompressed air, 
hydranlic power or 
eleetricity? The re- 
cent exposures of 
trickery on the prem- 
ises point strongly to 
the former conjeet- 
ure, but the proba- 
bility is that the 
act modus operandi 
will never be abso- 
lutely established. 
Bringing the his- 
tory of ihe Keely 
transactions down to 
the latest develop- 
ments, the removal 
of the machinery 
from the premises oe- 
cupied by the “in- 
ventor' stired up 
matters as its remain- 
ing could never have 
accomplished. In 
the safekeeping of a 
friend of Keely's, in 
Boston, the motor's 
future is as obscure 
as if ie had never 
been contemplated by its erstwhile maker. 
But the scenes enacted at the vacated work- 
shop; the exposure; the controversies; the 
violent persisteney with which the investors 
still oling to probabilities that do not seem 
even possibilities when viewed from an im- 
partial standpoint; the diseovery of the 
hidden tubing, which came about immedi- 
ately following the removal of the motor— 


THE TRANSMITTERI 


all this has furnished experts an opportu- 
nity for advancing theories that neverthe- 
less do not explain everything it is desir- 
able to have explained. 

When Clarence B. Moore, the son of the 
late Mrs. Bloomlield Moore, came to the 
realization that the memory of his mother 
was linked too closely with her interest in 
the Keely project, to which he had persist- 
ently been an antag- 
onist, he resolved 
that now or never 
was the hour for ex- 
posing the trickery 
which he was con- 
vineed lay at the bot- 
tom of the thing. 
Keely's house was 
rented and investiga- 
tions were_begun. 
Leading  Philadel- 
phian  selentists as- 
sisted in the work, 
and the first dis- 
covery came in the 
shape of an immense 
steel globe. Almost 
covered with dirt and 
rubbish, it was held 
down in the earth of 
the cellar by heavy 
beams. When re- 
lieved of its ineum- 
branca, the sphere 
was lifted out of its 
resting-place, and 
subsequently was 
found to weigh more 
than three tons. On 
the top of the globe 
a hole was discovered 
and, serew-threaded, 
the cavity gave a 
wider diameter the 
farther penetrated, 

Immediately near 
the sphere was found an iron pipe which led 
fora distance of more than fifteen feet into 
the space under the front room. Here was 
discovered a pit lined with wood and cov- 
ered by a trap-door. Fresh ushes gave evi- 
dence of a careful demolition of material not 
thought valuable enough for removal, and 
yet necessary to huve out of the way. In 
these ashes, however, were found short sec- 
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tions of what at first was considered to be 
wire, but subsequently proved to be brass 
tubing. A large amount of glass tubes 
was likewise found in the debris. The 
fragments left behind gave striking evi- 
dence of the care exercised in removing the 
Keely motor machinery from its home. 

The next day, still greater results re- 
warded the searehers of the premises. The 
room in the rear was curiously raised above 
the others, and this was the apartment in 
which. Keely condueted all those experi- 
ments which had puzzled the world until 
his death. 


psyehology at the University of_Pennsy 
vania, and Mr. Moore, who had the investi- 
gation in charge, the nature of what had 
been laid bare now came in for earnest 
consideration. It was determined beyond 
a doubt that the tubing, and the spherical 
reservoir found in the cellar, stood concl 
sively for the argument that compressed air 
might easily have aecomplished all that 
had been demonstrated so mysteriously by 
Keely. 

But before entering upon the mora de- 
tailed account of what came of the ex- 
posure, it becomes necessary to revert to 


“ DISINTEGRATOR," 

When the floor was torn up. the revela- 
tion was complete. Through the joists, in 
holes specially cut for the purpose, ran a 
short brass tube. Other tubes were dis- 
covered also, and the whole went to show 
that the motor had been connected here 
with the spherical contrivance in the 
cellar. 

In the presence of Prof. Arthur W. 
Goodspeed, professor of physics at the 
University of Pennsylvania; Prof. Carl 
Hering, one of the most eminent electrical 
engincers in the country; Prof. Light- 
ner Witmer, professor of experimental 


AND LEVER POR MOVING THE 


ERGY OP THE “ DISINTEGRATED! WATER. 


the year 1872, the year when the Keely 
Motor Company was organized, and the 


enthusiasm anent the “new force" brought 
into the fold men whose very names 
at that period stood for common sense and 
perspicacity. 

At the Fifth Avenue Hotel, New York 
city, a meeting was held, presided over 
by Edward B. Collier, a lawyer, who in 
his particular line of patent attorney had 
from time to time come in contact with 
inventors strugeling for a hearing. The 
meeting was composed of bankers, mer- 
chants, scientists and practical engineers, 
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and the result was satisfactory, from 
Keely point of v The project gained 
substantial assistance, > Money was sub- 
scribed, and the following day there was 
placed in the hands of Keely a check for 
ten thousand dollars; which, to do him 
justice, he immediately  expended for 
machinery, or materinl necessary for the 
construetion of his peculiar apparatus. 
In fact, whatever the vagarics of the man, 
however much his ideas may have been 
beyond the limit of e that 
Keely spent the money which he obtained 
in experimental investigations cannot be* 
denied even by the most strenuons of his 
opponents at that time Small 
consolation this, to the many who fell vie- 
tims to the smoothness of his speech or the 
ineomprehensible language which he em- 
ploged, At any rate, after being launched, 
the motor project soon foud itself in deep 
water. Funds began to get low, and bank- 
ruptey 
followed, 
Luckil 
a friend 
now ap- 
peared on 
the scene, 
Prom one 
time to 
another, 
Keely's 
patron- 
Mr 


ew. 


umon sense, 


or now. 


GLASS conTar wE 


Ur OR DOWN BY STRIKIN 


T WHICH KEBLV CLAIMED COULD HE MOvED 
THE ZITHER STRINGS 


Bloomfield Moore, who was left the execu- 
trix of her husband's will, advanced the 
inventor" large sums out of the fortune 
aeeruing to her from the estate. Now and 
then a halt was called, to be sure. but the 
persuasiveness of the inventor" would 
make her rally to his assistance once more, 
and another lease of life would be aecorded 
to the motor, 

A great public exhibition was given in 
Philadelphia, but while enthusiasm ran riot 
among a certnin clique, skepties were plenty 
und the persisteney with which  Keely 
wonld refuse to admit any one into his 
seoret caused u suspicion—whieh, neverthe- 
less, did not prevent a famous Philadelphia 
physicitn from advancing his individual 
cheek for ten thousand dollars, This wa 
in 1581. In 1890 the stockholders began 
to grumble, and something had to be done 
to save the e: Keely had just declared 
that he was on the eve of success; that an- 
other step would_bring him to the thresh- 
old of the mystery that until then had 
been a mystery even to him, he admitted. 
Again his remarkable force of char 
saved the The work was continued, 
and one machine followed another, only 
to be thrown aside for some new contriv 
nee destined to assist in the revolutioniz- 

s to 
Mor. 1" 


use. 


ing of the existing order of things. 
what had been known us the “gene 
and which had been part of a bath-tub, 


where a stream of water, passin« through 
a goose-quill, set the contrivance in motion, 
the more significant name 
of “liberator 
bestowed on the machine, 
A peeuliar fenture of the 
*“liberator"' ries of 
tuning-forks, with the vi- 
brations of which Keely 
claimed to disintegrate nir 
and release an etheric foree 
capable of rivaling a cy- 
elone in strength if_prop- 
erly utilized and applied. 
In explanation of what one 
visitor saw upon one oe- 
casion, this individual said 
that a pint of water poured 
into a eylinder scemed to 
work great wonders, The 
age showed a pressure 
of more than fifly thou- 


was_now 


wasa s 
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sand pounds to the square inch. Great 
ropes were_torn apart, iron bars broken in 
two or twisted ont of shape. bullets dis- 
through twelre-ineh  planks, 
by a force which could not be determined, 

In the glory of his exuberance, Keely 
now declared that with one quart of wate 
he would be able to send a train of cars 
from Philadelphia to San Francisco, and 
(hat to propel a steamship from New York 
to Liverpool and return, would. require 
just about one gallon of the same. 

Tt was worth alniost the price of falling 
vietim to hear Keely at the time theorize, 
expostulate where it became necessary, 
and survey his audience with one of those 


charged 


value to the man who had brought the 
““invention'“ into the world. No matter 
how complicated the phrascology, they 
would allow for the possibilities in store. 
Kecly's exeuse for not allowing any one 
into his seeret, was based upon the commer- 
cial value. which he claimed he desired to 
have unimpaired for the benefit of the 
stockholders. It surcly would not do to 
revenl a et that might prove its own 
financial defeat, he argued, with emphatie 
ence for his own invention, and for the 
glory and grin in store for those willing to 
abide their time. 
The personality of John Worrell_Keely 
was replete with the charm of heartiness, 


KEFLY AND BOARD OF DIR 
superior glances which meant to illustrate 
that he half pitied those who failed to un- 
derstand his vocabulary. In one respect 
he was scintitic in his procedura of expla- 
nation, and in other respeets he was quite 
the reverse.  Unquestionably he had read 
considerably on the subjeet of locomotion 
and kindred matters, which might stand 
him in good stead, But when it came to 

vibration, '' ““sympathetie equi- 
librium,"'  “*oscillation of the atom. 
“etheric disintegration,'“ and a thousand 
and one similar terms for his motor force, 
the average mind found its receptive powers 
hardly equal to the oceasion. Then it was 
that tha friends of the motor showed their 


ORS OF TNE KEFLY MOTION COMPANY, 


His was the seeret of the promoter's art. 
Iće had the insight necessary to the man of 
aftuirs, minus that quality of subjection 
which tella it is time to cease before it is 
too late. And when considered in this 
connection, that no one was ever taken ab: 
solutely into his contidence, it still remains 
a mystery how his following continued al 
most the identical one that stood by him 
from the conception of the scheme to his 
death, and after, 

When at work in his laboratory, contless, 
his grimy hands exhibiting  labor's hall- 
mark, Keely looked the personification of 
ihe mastel ftsman, anxious 
from the regions of the attainable 


lo wring 
the 
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seorets those regions might contain. But 
when it came to the demonstrating feature, 
the sćance consequent to such eshibitions 
8s once in a while were required, then 
credulity had to step to the front and 
make room, as an advance-guard, for the 
true disciples who stood ready to believe, 
even sometimes against their own con- 
victions. And when his benefactress im- 
plored him to let such men as Mr. Edison 
into the secret as an evidence that there 
was no humbug, Kecly knew what was best 
for him, and treated the advice as not 
worthy of consideration. 

Keely possessed few traits 
of the typical inventor. 
He lived a life of com- 
parative  ease, and 
the opulence that 
he displayed led 
the  suspicious 
to believe that 
things were 
not as they 
ought to be. 

And so in 
that  Phila- 
delphia  lab- 
oratory this 
man built 
theories out of 
metal, and 
turned metal into 
theories which, 
undoubtedly, bafile 
his own, charitable 
enough, understanding. 
The nooks and corners of 


disinte; 


come true, “etheric ration, 

“quadruple negative harmonies,"* ““atomic 

triplets, '* and the like, would have become 

part of the teachings in a new curriculum 

of its kind. But fate decreed otherwise. 

The ““miracle"' produced by the drawing 

of a bow across a string, whereby he 

claimed to harness or release the force of 

girand water, the ““miracle'' of controlling 

the elements, ceased to exist when he 
passed away. 

"s education had been limited to a 

degree. A. earpenter by choice of trade, 

be had a penehant for mechanics from 

an early age, and it is said by 

those who knew him in 

his youth that his ear 

was_musical enough 

to have been the 

means of plac- 

ing him in the 

conductor's 

chair of a 

small orches- 

tra, at one 

time. But 

while those 

curious mu- 

sical  charts 

which he 

drew, with no 

small skill for 

amateur 

may 

something 

unique to the men who 

employ the compass and 

the square, to others they 


his workshop could tell of XUSICAL CHART my WHiCH KEELY merely illustrated a trend of 
ČLAIMED TO HAVE DISCOVERED B 


hours spent in chasing the mis 
elusive force—provided Keely had been 
his own worst enemy, and  attempted 
something which he really expected to at- 
tain, But it is here that the most mo- 
mentous question comes to the fore. If he 
really did believe in his own theories, the 
discoveries which have been made defy 
that proposition. And if he was a charla- 
tan, his career will prove one of the most 
stupendous impositions ever practised by 
man. 

The selentific nomenelature employed by 
Keely would have necessitated the recon- 
struction of the latest dictionary to cover 
his terms and sentences. If his dreams had 


ŠETHERIC 


mind into a domain where 
mortal should not venture, 

It should not be forgotten that Keely pre- 
dieted that the fiying-machine, for which 
the century has been waiting, would come to 
pass the moment his motor stood completed, 
And in the same way he asserted that his 
pneumatic gun was the one and only instru- 
ment of its kind for governments to make 
use of—us soon as the motor power he had 
in mind had been produced, 

The construction of the motor plant was 
nearly all his own doing. Composed of 
the motor proper, and the transmitter, the 
machine rested on a heavy brass base. 
Here, too, was a hollow brass sphere or ball. 


PORCE, 
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Between the engine and the transmitter 
ran a series of wires, and along the base of 
the transmitter an array of steel rods 
bristled like so many fixed bayonets ready 
to repulse the attacks of the ineredulous. 
"These steel rods were responsive to the 
toueh, and compared to the ordinary 
musical scale, which is subject to the 
tuning-fork. 

The interior of the globe almost defied 
description, but out of the complex mass 
brass tubes and adhesive  plates stood 
prominently. This was the shifting reso- 


flow of talk about “finding a neutral 
center," and the like, the performance 
did not fail to do the work intended. But 
while the harmonica was supposed to have 
dona the whole thing, starting up the ma- 
chinery by ““etheric foree,'" the exposures 
recently brought about admit of the sup- 
position that u concealed rubber bulb in 
the floor was the instrument used.  Keely 
might easily have shut off or released his 
compressed air by placing his foot on paris 
of the floor best known to him. 

It might be tuken for granted that the 
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nator, as Keely termed it. The tubes and 
plates took up the vibratory sound and 
carried it along with rapidity. Of these 
vibrations there were seven distinet kinds, 
said Keely, and each of ihese seven capa- 
ble of infinitesimal division. 

The motor itself consisted of a heavy 
iron hoop, placed firmly on the plate. 
Within this hoop ran a drum with eight 
spokes. When it was once in operation, the 
movements of the drum were exeeeđingly 
rapid and did not fail to_impress. Taken 
in comection with Keely's simultaneous 


ELY EXPERIMENTED AT SANDY HOOK, AND OTHER APPLIANCES. 


element still faithful to the apostle's 
memory are not giving up without a strug- 
gle. They aver that the sphere found in 
the cellar was known by them to be there. 
One enthusiast goes so far as to say that 
he knew that Keely, having demonstrated 
his power in lifting the globe, reversed 
the experiment and pressed it down in the 
ground. The heavy beama, which held the 
sphere in place, rather controvert such a 
statement. 

Since that midnight visit to the disman- 
tled shop of the late John Worrell Keely, 
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the scientific opinions advanced are of 
considerable importanee, whether bearing 
upon his motor or his  individuality, 
Renowned professors of physics have stated 
that they have been convinced for years 
that the method was compressed air A 
medical journal of high standing, in dis- 
cussing the matter from a psyeholog- 
ieal point of view, says that rather than 
make out a case anent Keely it were bet- 
ter to follow the psyehological develop- 
Continuing, this jour- 


ment of his dupes. 


it, He was not an 
Ne reaped_ substantial 
for he ran a joint- 


of a good patent-ri 
honest lunatie, 
gain from his secre 
stock eompany."! 
"To all intents and purposes this stock 
company is still intaet, but the action of 
the Keelyists did not restrain one holder of 
a hundred shares of stock from disposing 
of his certificates fora few dollars, The 
buyer could find a purpose even in the 
stock paper, however, for it went to the 
papering of his house. And now, while 
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mal says that the  psyehology of most 
inventors usually brings them out too soon 
rather than too late. *“Criticsand scientists 
who may fecl inclined to work out the 
problem of Keely's psychology should re- 
member that insane inventors do not net in 
any way like Keely, “' is the exnot language 
of this medical authority. *“Thcir sehemes 
are usually divulged prematurely and they 
do not hesitate to reveal their wondrous 
secrets to the world. under the protection 


the machine is in Boston, in the keeping 
of a friend who is supposed to have known 
Keely's secret, it behooves to recnll the 
memory of Robert Fulton. through whose 
alertness it became possible to uncarth the 
erpetual-motion fraud. of Redheffer, the 
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Feb 2, 2007 
Hello 


While doing some family history research I ran across your posting of my 
father's 1916 book "High Frequency Apparatus." 


Needless to say, | was totally unaware of you and your activities; we have 
various family legends regarding the days of his involvement in high 
frequency apparatus, but few verifiable facts. If you have any information 
that would improve my knowledge of that period it would be very welcome. 
Like many people with a past of this sort he was reluctant to share his 
memories, in spite of pleas from my brother and I. 


My Grandfather (and namesake) was a MD in northern New Jersey, who was an 
early researcher in X-Ray in medicine, and by legend one of the earliest to 
apply high frequency AC for exciting the X-Ray tube. He died in 1904, 

leaving my father, at age 15, with an interest in and a knowledge of 

electrical engineering that led to a career path involving electricity that 

kept him busy for 35 years. 


During the early part of this he went from a 15 year old in New Jersey to 
Boston, where he had a experimental AC laboratory sufficiently complex to 
interest MIT in its use to supplement their DC equipment, on to New York 
City, where he had an applied research laboratory in 1917. 


The publishing of the book followed a several year program of publishing a 
"do it your self" electrical engineering magazine (which reputedly was 
seminal in the creation of Popular Science magazine). The laboratory and its 
entire staff was "drafted" into the Chemical Warfare branch of the U. S. 
Army in 1917 to work on electric furnace production of gas mask raw 
materials. 


This 12 year period of his activity is pretty "gray" so any clues you might 
have would help. 


There is not much chance of my getting to Florida, but I would love to see 
the museum. As a kid I did play with spark coils, and was collecting parts 
for a Van de Graf generator that never approached completion. Its in the 
genes, tho. 


KR 


Tom Curtis 


Feb 3, 2007 
Hello Jeff 
This IS exciting isn't it? 


The earliest photos of my father I have will probably be from the early or 
mid 20's when he had relocated to Los Angeles CA after his army experience. 
By this time he was building a business manufacturing custom refractory 
items, using electric furnaces to create the "new" synthetic compounds his 
business was built on. | will need to dig into the archives to find a 

picture to send, when I get a chance. 


A 1916/1818 source you might stand a chance of finding through other 
research means: | remember as a kid seeing a page from a old brown 
rotogravure newspaper insert, most likely from the New York Times, of a page 
of pictures of the "Young engineers that are helping the war effort." On 

this page Dad was pictured along with Edison, Marconi, Tesla and some 

others. I'm really not sure of just who was on it, but Dad was in some 

pretty important company. As | remember Dad's picture was somewhat smaller 
than Edison's but it was there! 


Book: | have never seen the first edition so I'm glad to have your efforts. 

I do have a copy of the 1920 Second Edition, edited by Raymond F. Yates. 
According to the second edition preface, the only thing Yates did was to add 
some of the pertinent 1917 magazine articles and delete the vendor source 
material, since the Curtis Engineering Laboratory had disappeared. ( Dad was 
definitely not a fan of Yates, the publisher pushed him down Dad's throat 
for the new edition, since Dad was off busy winning the war). 


Magazines: | have a small collection of the "Everyday Mechanics" magazine 
which morphed into "Everyday Engineering" between Vol. 2 No 5 and Vol. 2 No 
6, not a complete set (12 out of the 18 published). | have duplicates of 

Vol. 2 No. 1 and Vol. 2 No. 2, which I would like to send to you for your 
museum. Where should I send them? 


Equipment: | have no clue where Grandfather Curtis got the HF equipment for 
his X-Ray work. Seems a stretch that a country doctor could be working from 
scratch; experimenters were producing terrible radiation burns on 
themselves and on patients until someone stumbled on the fact that HF 
generated X-rays were "soft" and less likely to burn (different frequency?); 
Dad told us that his father made the first picture through an arm that 

didn't kill the patient. 


I don't know how or why Dad got to Boston after his father died. It must 
have been business related (no family up there); were the equipment 
suppliers you mention in Mass, could he have been following the trail of the 
equipment his father had used? 


Contact: The reason I'm not likely to make it to Florida is that I live in 

Saratoga California (near San Jose, 40 miles south of San Francisco), a long 

ways away! so we had better count on eMail, phone, or whatever. Phone number 
is 408 867-3541. Phone contact is probably best in the evening, any except 

for third Wednesdays and Thursdays when I have scheduled meetings. Any time 
between 6:30 and 10:30 Pacific time will work. If I don't answer by the 3 rd 

ring don't let it go to the answer machine unless its critical (save your 


$). 
KR 


Tom Curtis 


Feb 10, 2007 
Hello Jeff 
Some good news!! 


My brother has located the newspaper page showing TSC's photo along with 
Edison, etc., in his archives. The date on it is April 29, 1917. Actually 

what he found is physically not exactly what I remembered (his memory also) 
but the substance is what we were looking for, so there may be another 
version that hasn't shown up yet. Any way, as soon as we find a way to 
reproduce it, | will get a copy to you. The type face used is fairly small 

and the page is a center spread, it is fairly large in size. It needs to be 
reproduced same size. This makes the reproduction something of a challenge. 
I'll keep you advised. 


Hope your trip north was successful. 
KR 


Tom Curtis 


Feb 13, 2007 


The pictures don't ring any bells. The "walrus" mustache was never his 
style; a small neatly trimmed "military" style is all | ever remember, from 
early days til the end. (The earliest picture I remember was probably from 
the 1916 -18 era) 


From what I can see of Ovington's time line I don't think they overlapped 
significantly. There is a mention of his having worked for Edison- when was 
this? When was Edison's work with X-Ray, that resulted in the death of his 
assistant? Remember Edison was primarily a DC man and Dad was always on AC, 
except for battery operated motors, etc., so "friendly" contact then was 
unlikely, from what I have heard. 


KR 


Tom Curtis 


Sept 13, 2007 


Must be mental telepathy- I've been thinking about writing you for the past 
few days. 


My brother and I have been doing some serious genealogy work on the family 
for the past few months: he took Mother's side, primarily because My 
Grandfather was Norwegian and his wife is native Norwegian- should make ita 
little easier. And I have the Curtis side, mostly because as the oldest boy 

my Aunt felt it was her duty to fill my head with family legends (many of 
which my research casts a serious doubt on). 


I have a serious gap I need to fill and maybe with your knowledge of the 
technical developments of that era you might be able to point out some paths 
to follow. Let me set the scene so you can think about it constructively. 


My Grandfather (and namesake) was a country MD in northern New Jersey who 
still had some ties with Columbia Medical Center in NYC (probably he was a 
graduate although I have not been able to confirm that as yet. He was an 

early experimenter with medical X-Ray; some how he got turned on to the use 
of high frequency AC as an exciting source, which proved to produce a less 
lethal wavelength than the spark coil commonly used, (no clues as to how 

this happened, but logic tells me that it probably was through Columbia 

either directly or in directly). 


He died suddenly in December 1904 leaving behind Thomas Stanley, a kid of 14 
years, who had probably been privy to the experimental work for several 
years. 


There was some kind of mess in the estate that basically threw my 
Grandmother and two kids, age 14 and 11, on the street with no money. In the 
1900 census they were living with Grandmother's mother, who died a month 
before my Grandfather, who died intestate; it must have been a bonanza for 
the lawyers and a shambles for Grandmother (who had been raised "a lady" and 
probably had not a clue as to how to protect herself). 


The little family disappeared; nota sign of them in the 1910 census. Dad 
used to talk of Grandmother trying to make a living peddling cosmetics based 
on Grandfather's prescription salves and ointments, of living in boarding 
houses, etc. 


Somehow the 14 year old boy in 1904 turned himself into a recognized expert 
in building AC equipment, and keeping his mother and sister alive, by the 
time he was 24 years old in 1914. At least part of this time he was in the 
Boston/Cambridge area. He talked of having AC equipment that he loaned to 
MIT because all they had to teach EE's on was DC equipment. It is those 10 
years that | need to research and find out just what happened. 


I know that by 1915 he was in NYC with a operational research laboratory 
with a staff. In November 1914 he had established his monthly magazine, had 
a mailing permit for it and must have been well on his way towards 
completing the book, which was published by Henley, with a 1916 copyright 
date. 


In his acknowledgements in the book's first edition he specifically mentions 
Melville Eastham and Clapp-Eastham, who started as Ovington X-Ray people, 
and were running on their own by 1910. The mention of Eastham as an 
individual suggests a personal relationship, rather than a company one. So 
maybe asa 19 or 20 year old he was involved personally somehow with this 
transition. 


I have looked at 1910 census records for New Jersey, New York, and 
Massachusetts without finding a trace; of course, if they were living in 
boarding houses it would be easy for them to fall through the cracks. And 
by the 1920 Census he was through a couple of years in the Army doing 
research on creating chemical warfare gas mask materials, was married, and 
was in Los Angeles starting a refractory material manufacturing business 
(his second field of recognized technical competency). 


Can you think of any way to establish anything for those missing years of 
1904 to 1914? Are there any published histories of Ovington or anyone else 
in the X-Ray or high frequency AC equipment fields that might shed a clue? 


Any constructive thoughts would be appreciated! 


KR 
Tom Curtis 


Sept 14, 2007 


I used your suggestion and searched Mass. census records for Prof Houghton; 
I think I found him, in Waltham, 1910, listed as a teacher working in a 

school, age 44, living with a wife and Mother in law, no kids. Still there 

in 1920 minus the MIL. So maybe he did his articles at home, or maybe in 
conjunction with his teaching, The census is pretty stingy with the 
information supplied, but the name including middle initial and profession 
seems good. 


Still no sign of TSC there, I think the boarding house syndrome kills all 
chances. 


I think that if we could find out who supplied his father's x-Ray equipment 

in 1902 or 03, we might find TSC in 1908 or 09 as an apprentice or junior 

shop help or engineering trainee, some thing with a boarding house type wage 
level. 


I'm pretty sure that he was in Boston or Cambridge somewhere in that period 
and it must have been a job or the promise of one that justified the move. 
Something prompted a move from New Jersey- he still had family there- 
paternal Grandfather, Aunt and Uncle on that side and several Aunts on the 
maternal side. 


No money would have been an incentive to get out of town, the house they 
lived in (Maternal Grandmother's) before her death was probably upper crust 
society of the day. center of town, prominent location, very large, built in 
cook, coachman. I have seen a picture circa 1932 and it was impressive. 
According to Dad it all went into the lawyers' pockets. Some day I may get 
into the Probate records, but that is just curiosity, doesn't prove 

anything. 


Lots of conjecture, too few facts. 
KR 


Tom 


Sept 23, 2007 


Just stumbled on something that, you with your knowledge and skills might be 
able to dig into. 


Between April 1916 and September 1917 TSC in New York City published a small 
monthly technical magazine. Initially this publication was called "Everyday 
Mechanics," and was published by Everyday Mechanics Co., Inc. In February 
1917 the name of the publication was changed to "Everyday Engineering" 
probably as a result of a law suit by Popular Mechanics magazine 

(conjecture, based on some published letters to the editor). TSC was listed 

as Editor and some familiar names appear here and there, like Prof. Wm. C 
Houghton. 


Sometime in late 1917 or early 1918 TSC and his R & D team were "drafted" 
into the Chemical Warfare Service, U. S. Army, to work on the problems of 
making gas masks, or rather the electric furnace products needed for the 
canisters (activated alumina and activated charcoal). He did extended 
travels in the search for the raw materials for the activated alumina, which 
eventually led him, after his discharge, to California and his refractory 
business (products based on aluminum silicates, the byproduct of activated 
alumina production). 


His departure from NYC for the Army ended his interest in electrical 
engineering "how to do it's" but the magazine evidently survived somehow. 
The 1920 second edition of his book, in the advertising section, has an ad 
for the magazine. 


I have an incomplete set of the magazines from Volume 1, Number 6 (September 
1916) to Volume 3 Number 6 September, 1917). In the preface of the second 
edition of the book, the Editor, Raymond F. Yates, acknowledges that his 

total editorial contribution was to add articles from the magazine, on new 
subjects, to the book. 


This morning, on a wild whim, I Googled "Everyday Engineering" and much to 
my surprise found a web site under that name, dedicated to publishing 

stories and reprinted ads from popular technical publications of the 1020 

era. The first magazine cover they show is the December 1918 issue of 
Everyday Engineering, which has the same banner typeface and the same 
general look, including the $.10 price of TSC's last issue. The next one 

they show is August 1919, which is Volume 7 Number 5 and the price has gone 
Up to 5.15. There is no editorial material shown anywhere, just ads for A.C. 
Gilbert (ErectorSet, and several electrical experimental kits). 


There is no clue to who is posting this material, and no mention of the 

early history of the publication they feature, at least as far as we are 

aware of it. Of course I'm still working in the dark as to those missing 10 
years and really pretty much in the shadows on the Army service period (the 
first pass on that has only revealed that the Federal archive had a fire in 

the 70's that destroyed all Army records from 1912 to 1920, real 
convenient!!!). 


Can you give me a clue on how to get into the originator of this web site. 
Telling the story of the founding of the magazine might lead to some clues 
into my blackout period. 

KR 


Tom 


ps your new posting on TSC is GREATI!! 


Thomas Stanley Curtis. | could not find any documents between Curtis and Tesla, which is unusual. Curtis lived in 
New York and as a young man sold components to make Tesla Coils in addition to writing one of the most 
comprehensive books on Tesla Coil construction, “High Frequency Apparatus". 


One of many replica coils the author has built from books of Thomas Stanley Curtis 
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QUENCY APPARATUS 


dye. All paints containing lead and carbon must be shunned 
in the treatment of this apparatus or electrical “leaks" 
will be developed. There are several good black dyes on 
the market soluble in water or aleohol and any one of these 
may be used with impunity, After the surface of the cylin- 
der is blackened and thoroughly dršed, it may be given a 
coat of shellac, when it is ready for winding. 

The winding is best done in a serew-cutting lathe as 
the turns are to be evenly spaced 12 to the inch. If the 
lathe is not available, an improvised winding machine may 
be constructed with the aid of two bearings to support 
the cylinder and a length of rod threaded 12 to the inch 
arranged to turn with the eylinder and to carry a guide 
for the wire as it is wound. The winding is of No. 22 
D.C.C, magnet wire and the first tur is started 1 inch from 
one end of the cylinder. From this point it continues to 
within a like distance of the opposite end. A band of 
M-inch copper ribbon is then placed around the remaining 
space at either end and the starting and finishing ends of 
the winding are soldered to the bands. The latter should 
not completely encirele the cylinder but a gap of 34 inch 
should be left where the ends meet. "The winding is to be 
given four coats of shellac, each coat being permitted to 
dry thoroughly before applying the next. 

A brass bushing, having in it a hole tapped 34-18, is to be 
firmly secured in cach head of the cylinder and connection 
made from the copper bands to the bushin 

Wooden dises, 21 inehes in diameter, are to be fitted 
to the ends of the secondary eylinder in order to give it a 
finished appearance. Floles are bored through the centers 
Of the dises, of course, to permit access to the bushings 
within 

The secondary cylinder is surmounted by a discharger 
composed of a brass ball mounted on the end of a rod 
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Original stage coil of Thomas Stanley Curtis, found in the basement of Chicago Museum of Science and Industry. 
There is also a large bipolar coil for theatrics which is also located in the basement. 


William C. (Bill) Wysock was an aerospace engineer who started off life as a recording master. He formed a 
modern company to manufacture Tesla Coils, Tesla Technology Research (originally Professional Sound Systems, 
Ultra-High Voltage Division). He was inspired by Tesla as a young boy seeing the Griffith Observatory Tesla Coil. 
His like came full-circle when he was asked to restore the coil toward the end of his life. He also built two full- 
size replicas of the coils which were on display at Fry's Electronics and the Mid-America Science Museum. Bill 
was fortunate to know Kenneth Strickfaden. 
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The 120-volt current is fed to the trans. 
former as shown in Fig. 1 through a line filter 
Which prevents any. feedback of the radio te. 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3% inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transtormer 
in a cose filled with oil. It is similar to the 
ones you see on power poles to step the volt- 
age down for your home use. This transformer 
steps the voltage up and has a special type o 
winding, which limits the current when. the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing _winding, so that it is safe to short the 
secondary winding. This part of the apporotve 
is below the floor of the museum ond is na 
visible to our visitors. 
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stationary electrodes, o spark james zi S 
shock excites the primary circuit. TI 2 ea Ma 
between tungsten disks fostened to "i . oo 
the copper bars. The spocing S 22 a 
sixteenth of an inch, but this is no! 
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Fig. 1. Diagram of the Tesla coil. The parts shown below the floor are not visible in the museum. 


Portant except that it must be small enough 
for the voltage from the power transformer to 
jump. 


The capacitor is made of 30 glass plates 24 
inches by 30 inches by 3 of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made 3 of an inch thick 
because the original capacitor had 3/16-inch 
glass and it was often punetured by the volt- 
age. The primary coil has 534 turns of 2%4-inch 
by 3/16-inch rectangular copper bar. lt is 
necessary to make the primary circuit consist- 
ina of the rotary gap, the capacitor and pri- 
mary coil of heavy conductors, as many am- 
peres flow in this resonant circuit and the ef- 
ficiency would be decreased if the resistance 


WS not very low. We use No. ] Wire to con- 
nect these units. 


The secondary form is 47 inches high and 
has a bottom diameter of 36 inches and a top 
diameter of 18 inches. It is wound with 400 
fums of No. 14 copper wire, It is not necessary 
fo make a tapered coil, but it is easier to pre. 
Yent corona from the top turns of the coil if 
the diameter is smaller. The 12-inch ball on 


top is a hollow COPPer sphere. It Prevents ex. 
Cessive_corona_from 
and wires, 


Power. The points on each side 


<oncentrate th, 
discharge for Our visitors s 


to observe more 
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August 17, 1965 


Mr. Bill Wysock 
508 W. Lemon Avenue 
Arcadia, California 


Dear Nr. Wysock: 


We used the pancake coil because it was easy to 
allowed the use of adjustible clips to tune the primary 
circuit. Copper is a soft metal and we used the rolls. 
which are usually used for sheet metal. It was about 
1936 when we tested the coils and my memory does not 
include the exact circuit used. I would suggest if yon 


have uneven operation of the two coils that you try a 
series hookup instead of parallel hookup as you have 
now. We did not take any photographs of the two coils 


operating. 
Sincerely; 


dala. 


eon Hall 
Associate Director 
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Bill Wysock 
W. Lemon Avenue 
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Dear Mr. Wysock: 
Dr. Cleminshaw has asked me to answer your recent letter. 


We are pleased that your photographs have turned out to be satis- 
factory. The books on Tesla sound iriteresting. We can translate 
German and possibly some French but not the other languages. 

The caleulated capacity of the condenser is 200 micromicrofarads as 
"near as we can tell not knowing exactly the dielectric constant o: 
the glass. This could be measured with greater aceuracy with instru- 
ments we have at Griffith Observatory but this has not been done, 

Ita exact value is not important to us as we vary the turns in the 
primary coil for resonance. 


We had the two complete secondaries given to us without any primary 
coils. We constructed two identical primary coils for the two 
Secondary coils. We had them setup side by side in the basement. 

We then operated them with the transformer we are now using. The 
transformer has a 110 or 220 volt  imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 

Me the same time we put 230 volts across the 220 volt primary getting 
about twice the voltage to charge the capacitors which at that time 
were Leyden jars. I can assure you that this is true as I personally 
Setup the coils both in the basement and upstažrs in the museum, 


At the present time one of the secondary coil forms is in the base- 
ment. After about fifteen years of operation it was necessary to 
Zeplace tle secondary in use because of breakdom in the winding, 
qa stripped the winding but have not had time as yet to rewind dt, 


I am enclosing a "Griffith Observer" which describes the "Electrical 


charge in Gases" exhibit, Ido not believe an articla ha; 
Par on she Jacob!s Ladder exhibit. s been 


Sincerely, 


Koni hlabo_ 


RESULTS OF OPPERATION WITH 
THE MILLION=VOLT TESLA COIL 


One of the first things Greg and I discovered, 
is that in order to obtain maximum ther&etical output 
of this coil, we must use materials of the highest 
quality, the greatest seperation of the individual 
components between eachother, and heavy conduetors 
in the reasonate circut as many ampers of radio- 
frequency current flow in this oircut. With out 
heavy conduotors in this circut, resistance will cut 
down greatly on the effinioy of the entire apperatus, 


When the forgoing has been secured and all safety 
requirements are secured, the operation of the apperatus 
can be commenced, A complete description of the operation 
and results of experiments carried out with tnis coil 


follows herein, KOVA Mjeoehk— 
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THE FIECTRiCAL 
NiZARD OF THE 
MOTIiGN PICTURES 


m Back in 1934, when 
sound films were stil in their 
infaney, Brother Kenneth 
Ken" Strickfaden, member 
of Local 40, Hollywgod, 
Calif, was adding to* 
motion pictures special 
visual effects that attracted 
worldwide attention. 
Already known as the 
“Electrical Wizard of the 
Motion Pictures." Ken, 
through his special effects, 
kept audicnces sitting on the 
cuge of their seats, sending 
chills up their spines, with 
his startling, blood-curdling 
effects in such films as 
Dracula, Dracula vs Frank- 
envtein, ete. These effects— 
and others—he produced 
through the application of 
clectricity and his knowi- 
ge of the principles of 
physics. Ken also produced 
clfeets that gave an image 
of a million volts, metal 
rings Noating through air, 
black light, and many 
others. Having incorporated 
his most startling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu- 
cational leeturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which scemed 
to defy the law of gravity, 
made him a sought-after 
speaker before the Associa- 
tion of Physics Teachc: 
Born on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961. And his speetacular 
elteets in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sendin; 
up viewers' s, 
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a | 853-26TH ST. . 
ik) SANTA MONICA 
KI. Ex 52435 


SPACE AGE > 
- SCIENCE SHOW_Ui 


BEAUTIFUL DISPLAYS HUMOR 
MELODYNE 
MUSIC WITH COLOR 


GRAVITY NEUTRALIZER 
CELESTIAL MECHANICS AT WORK 
MAGNETIC MISSILE LAUNCHER 


HUMAN SATELITE 
THE WORLD'S OLDEST MECHANISM 
MANS GREATEST DISCOVERY 
WHEELS WITHIN WHEELS 


OUT OF THIS WORLD 


SPACE AGE MARVELS TESLA'S RESONATOR 


FANTASTIC FUTURISTIC PHENOHENA k Sh 


slu 


DESIGNED TO PLEASE THE AVERAGE PERSON . . . FUN FOR THE Wo : 
LE FAMILY na 


MJMHrDY Enci. 
m Board of Directors: President, J. Howard Edgerton 


ELECTRICAL LACE 


KENSTRIC 
APPLIES SCIENCE TO 


INTERPRETAINMENT 
SYNTHETIC MUSIC 


SPECIAL ELECTRICAL EFFECTS FOR MOVIES 


KENSTRIC has provided the “FIREWORKS"' for more than 60 "THRILLER" type films at the major studios. His 
“IMAGINEERING"' opears in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF 0Z, JUST IMAGINE, 
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 


BOQUETS 


MMLSHIRE MASONIC LODGE: “4,9 spactacle of electronic ond selontifc display. Kenstre Selence Show kept the gong owed and in stitehes 
foron hour." SAN DIEGO HRHATTERS: “rare entertalnment..Inspirlng music with color". U.S, DEPT, of INTERIOR, Sherman Institeter 
Paver much werthwhile.,recommend". SANTA MARIA J.C, “..demonstrotions enthurlasticolly received..ploase return." LYNWOOD ).H.5. 
“the besi program we have hod this year," DOWNEY ROTARY: “over o perlod o# ten years, this was the most interesting." LODI 


FESTIVAL: "one of the highlights of our entertolnment program." UTAH CENTENNJAL: 


wonderful show.,axtensive equipment. .greatiy 
plsanad. 


ELECTRICAL AGE EXPO, L.A. “splendid skow,.personal co-operotion"" CALIF. PACIFIC EXPO. “"..Main attraction ot PALACE 
!ELECTRICITY,., inereosed ottandance 88%. .don' h "UTAH STATE AGRICULTURAL COLLEGE: 
tepe zradenta ovenwkere mihi have ihe opportuniy 1o enjoy yow demonstratons.". ALHAMBRA H.5.; “h,axpresaing ovr odmiraton fr 
Muna progron'" LOS ANGELES VETERANS ADMINISTRATION: “4, porformence intrigued interest.“ 50. PASADENA H.S. "eseeptionol 
mesne! 1 Ughinlag." LA SIERRA COLLEGE: “4,had our oudience in the hollow of your hand." U, of A, ARIZONA: "most favoroble 


or ones eommonrskosa have opportunity e vltnesa your sahlitlen" PAN PACIIC 
AUDITORIUM: "one of the most umuzvah.,wa had ever seen, 2 : 

donna prid 

MEL iona 


Petom visih"“ TUSTIN H.5. "4,.Hope to have you goin..zuperion“" REDLANDS 
the yao" HOLLYWOOD U,5.0. 


"ieonjoyed the program..,held 
:oppreclatad wit and humor. 


mozing electric! demonstratlon...our compliments...masterful zhowmon- 
mention kom beginning 1o end,.hope to have...ogaln“" SOUTH PASADENA 
ARLINGTON "how thoroughly we enjoyed your progrom."" DEMOREST 
e oja shureh program," VAN NUYS “%.,,abiliy te adopt your program.«.diHferent age 
točan TULARE oat oh eločticti," ORANGE H.5, %.,oxtremaly veli rcelved,.recommendina tit 
E. Ptuamell received by all ages, We were well pleased." INSTITUTE **..finest of comments 


ommond progrom" 


vnanimous oplnian ofatudents, foculty ond odult 


thoreughly oppreclared by all,,,of ten years, thiz was the m 


DESIGNED TO PLEASE 


Richard Gibson (Dick) Aurandt, Kenneth Strickfaden, and Bill Wysock. 
Dick Aurandt was Ken's assistant, and built the impressive Tesla Coil on the previous page in 1939 with the 
terminal inspired by Earle Ovington. 


Dick Aurandt, charged with high voltage on top of a Tesla Coil. Sewing thimbles were placed on his fingertips to 
prevent RF burns. 


James (Jim) Hardesty (27 October 1945 — 09 June 2021) and Bill Wysock (18 June 1949 — 19 July 2013) in Jim's 
Lab. Jim wasa historian, artist, philosopher, master craftsman, and one of the best public speakers | have ever 
encountered. | am fortunate to have considered both men my mentors. | wrote to them both as a teenager, 
and their responses were always nothing short of positive and full of encouragement. 


“SOM 


Kia 
' 


Jim Hardesty, Leland | Anderson, and Bill Wysock 


M.) 


Harry Goldman, Founder of Tesla Coil Builders Association News. An incredible friend and Tesla historian. 
He wrote the biography on Kenneth Strickfaden. 


DRŠERANKENSTEIN 
ELEGIRICIAN 


POJ 


Dave Archer (15 January 1941 — 15 August 2023) was an extraordinary artist who developed a technique of 
reverse glass painting that used large Tesla Coils (designed by Bill Wysock) to mix the paints, creating electric 
space art. The paintings are most famously part of th Star Trek TV series, and are highly sought after by art 
collectors. Dave's son Forrester is now continuing the unique painting method in the tradition of his father. 


Electro-Radiation Company “Ajax Coil“ found by Linda and documented by Bill & Francis Wysock. 


Top: Author with the Kinraide family and restored Kinraide Coil (top). 
Thomas Kinraide, Rebecca Kinraide, John Grzywacz, Author, and Don Harris. 
Below: Jeff Parisse of kVA Effects, Author, Carmen Miller, and John Jenkins of Spark Museum 


Author with replica Kenneth Strickfaden Lightning Screen and Strong-Ovington Tesla Coil 


Replica Strickfaden devices built by the author. “Digital Disputer", “Cosmic Ray Diffuser", “Nebularium". 


Thomas Burton Kinraide's Winter home Ravenscroft — Discovered by the author in 2004. Endless thanks to 
Steve Williams for letting me explore his beautiful mansion that Kinraide built...and for letting me keep the 
treasures of a lifetime I found below... 


Hidden rooms containing the laboratories of Thomas Burton Kinraide as witnessed by 
Dr. Frederick Finch Strong in 1896 and written about in his book High Frequency Currents. 
The author found Kinraide's original apparatus in these 4 rooms along with hundreds of glass plate negatives of 
electrical discharges such as those in the Century Magazine “Curious Electrical Forms“ article by Anabel Parker. 


“Kathy Loves Physics", Author, Jeff Parisse visiting the Spark Museum in Bellingham, WA 


On 05 September 2023 the author was granted a patent that includes replicating upper atmospheric lightning. 
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(5 ABSTRACT 

In one embodiment, a device for generating broad spectrum 
ultraviolet radiation is provided. The device includes an 
adjustable spark gap of metallic solids, the spark gap inelud- 
ing: first elecitrode coupled to a first heatsink, and a second 
electrode coupled to a second heatsink, the second electrode 
spaced apart and opposite from the first electrode. 

device includes a variable capacitor configured to discharge 
a voltoge throvgh the spark gap to generate broad spectrum 
ultraviolet radiation. The device includes a voltage source. 
The device includes a controller configured to control the 
variable tor, The first electrode is formed from a first 
m lic solid and the second electrode is formed from a 
second metallic s« and the uliraviolet radiation generated 
is in the 140 nm to 400 nm range. 


15 Claims, 163 Drawing Sheets 
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The 172-page patent is an extension of the work of Tesla, Kinraide, Strong, and Ovington, 
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FRANK HOWARD SWETT 
1868—1929 


RANK SWETT was well-known to the early radiolg. 

gists of New England. A merchant of the commodities 

and apparatus of the radiological laboratory, his was a 
familiar figure often seen here and there in the x-ray depart. 
ments of the hospitals or in private offices. A genial and 
cheerful soul, his arrival with supplies was often most wel- 
come at the scene of one of the little accidents or emergencieg 
so well remembered by the pioneer. 

Swett was of old Yankee stock. Born in Amesbury, Massa- 
chusetts in 1868, he was a son of John Howard and Annie 
(Williams) Swett. He was educated in the local graded 
schools and finally at Phillips Exeter Academy. His early 
life was largely devoted to various mercantile pursuits. Be- 
fore the year of Rčntgen's discovery he was engaged in the 
distribution of electric motors as agent of the General Elec- 
tric Company, but sharing the general initial interest in that 
event and visualizing the possibilities in its medical develop- 
ment, in the spring of 1897 he formed an association with 
his brother-in-law, Mr. Clarence H. Lewis, for the distribu- 
tion of x-ray apparatus to hospitals and to physicians. Their 
establishment in Boston constituted one of the first American 
ventures for this purpose. As a distributor of Crookes tubes 
and fluorescent screens especially, it became Mr. Swett's 
duty to demonstrate and test this apparatus for the in- 
formation of prospective purchasers, and at first much of 
this work was done by means of a small influence-(static-) 
machine. 

Swett's first dermatitis appeared on the back of the left 
hand. This slowly healed with the deposit of pigmentation, 
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to be followed, for some years subsequent to 1897, by similar 
attacks which in tu subsided, but later leaving keratosis- 
formation. It was not until the year 1905 that an ulcerative 
process formed on the back of the left hand, which failed 
completely to heal although showing a tendency to do so. 


F1G. 49—Frank H. Swett 


Many keratoses formed also on the left hand and the front 
of the chest, as well as a small persistent wart on the tip of 
the nose. These lesions were all successfully removed and 
wherever necessary were as successfully skin-grafted. 

With this excellent reparative result Mr. Swett returned 
to the activity of his mercantile life. Being a merchant well- 
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liked and highly respected, his field of usefulness widened 
and he was the means of supplying much of the earliest X-ray 
apparatus to hospitals, physical laboratories and practi- 
tioners in urban New England. When his association With 
his brother-in-law was terminated, he joined forces with a 
group of Boston tube-makers and all were later combined ns 
a branch of a large mercantile corporation engaged in the 
production of all forms of roentgen apparatus. 

Swett's affability of manner and his generosity of his time 
and energies militated seriously against his physical well- 
being. During the six or seven years following 1908 he con- 
tinued to work diligently, demonstrating—although now not 
so frequently by fluoroscope—and exhibiting apparatus that 
was rapidly developing in practicality and efficiency. A nat- 
ural enthusiast, he gave little thought to his own condition, 
which seems not to have manifested itself acutely again 
until 1913, when a process of ulceration appeared on a 
thickened area of keratosis on the left forefinger. This was 
removed surgically and closed with a skin-graft. 

In the early summer of that year by an unfortunate ac- 
cident—the scratch of a cat, apparently trivial at the mo- 
ment—the edge of this graft was wounded and an ulceration 
promptly appeared. This was removed and found by micro- 
scopical examination to be carcinomatous. Although the 
finger was immediately amputated, with healing in two 
weeks, it did not forestall the upward extension of the dis- 
ease by metastasis. Toward the end of the year of 1914 the 
glands in the axilla and in the anterior wall of the chest 
were found to be involved. As soon as possible these glands 


were removed, as well as suspicious areas involving other 
fingers of the left hand. 

In common with all who were engaged in the production 
and demonstration of Crookes tubes—vide histories of Henry 
Green, Rome Wagner, Burton Baker and others—Frank 
Swett sustained much x-ray damage to the tissues of the face, 
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ips and chest. Such lesions were the results of mechanical 
necessity, furthered by enthusiasm in the work and its 
future and glorified by a spirit of complete forgetfulness of 
self. From the year 1915 up to the moment of his death, al- 
most, he submitted with the utmost cheerfulness to the un- 
remitting efforts of his surgeons to stay the course of the dis- 
ease in these regions. The length of time his life was con- 
served speaks strongly for their loyal persistence and his 
own never failing fortitude. More radium was used in his 
case than in any other of chronic radiation dermatitis re- 
corded among the pioneers similarly aftected, partly perhaps 
by reason of his own predilection for this form of treatment 
rather than orthodox surgery, but as time elapsed it seemed 
impossible to thwart the tendency to metastatic extension. 
In spite of radical surgical procedures to this end, Frank 
Swett died, a paragon of cheerful courage and stoical forti- 
tude, his seli-sacrifice crowning a life of continued usefulness. 

“A quiet and unassuming man, who bore his burdens and 


did his work faithfully, eflectively, patiently and without 
complaint... . He sufiered that the realm of knowledge 
might be widened and humanity blessed with a new agency 
with which to combat disease." 


SANDWICH INDEPENDENT 
January 11, 1928 
SANDWICH = - Leaves three tubes of Radium 
In the estate of the late Thomas B. Kinraide of this town, who died 


recently in California, an unusual and interesting discovery was made 


The San Francisco Chrohicle furnishes the following information: 
Three tubes found among the effects of the late Thomas B. Kinraide were 
labeled as containing altogether 1550 milligrams of radium. 


The public administrator, Amos 0. Williams, sent the tubes to the 
United States Bureay of Standards at Washington for analysis. 


The tubes are supposed to contain $80,000 worth of radium. 


Severnl from | Sandwich! attended 
the funeral services for 'Fhomas Bure 
ten Kinraitle, which were held rim 
bis late home in Jamaica Plain. Mr. | 
Kinrnidela death came aš a greši 
skačk to his host of friends in Sad. 
ich. When ho resiled here, his 
mahy acis of kindness and his genet- 
ošity to thuse In tromblo and sjekness 
will long be remembered: He loved 
the old town and its people. 


Hello Jeff, 

I've checked the Newton Directories. He lived at 61 Waban Park in Newton. Howard Jackson died Oct. 16, 1929 
in Andover, MA and was buried at Harmony Grove Cemetery in Salem, MA, his birthplace. In the city records 
Mr. Jackson was 62 years 7 months and 11 days old at the time of his death. Up until 1911, he is listed as an 
electrician. From the 1913 City Directory until his death, he was in the insurance business. (The notation in the 
city records says retired at the time of his death). He was the son of William H and Eliza H (Holman). Causes of 
death in the city records were chronic myocarditis, auricular fibrillation, arterio sclerosis with hypertension, and 
acute pulmonary edema. Here is the address for Harmony Grove Cemetery. Thanks for using our e-mail 
reference. 

Alan 

Reference Department Staff 

Newton Free Library 

330 Homer Street 

Newton, MA 02464 


Dedicated to the inventors and individuals mentioned in this book, and the pioneers of high frequency 
currents and early X-Ray apparatus. 


While we don't know why Thomas Burton Kinraide (July 1, 1864 - June 29, 1927) had $80,000 worth of radium in 
his coat pocket when he died in San Jose California, one can only speculate it was try and save his friend's life. 
(Frank Howard Swett of the Swett & Lewis Company). All of the men mentioned in this book suffered negatively 
in some way from their casual exposure to X-Rays while trying to promote the field in pure fascination of the new 
discovery. $80,000 in 1927 was the equivalent of $1.4M today (23 September 2023). Kinraide did not need the 
money, he was quite wealthy from his inventions and highly eccentric and successful life. 


AUTOGRAPH OF 
THE JACKSON COIL. 


EDWARD P. THOMPSON, ja , 
odvjetnik za patente. 


PROF. WILLIAM A. ANTHONY, 
stručnjak za elektrotehniku i znanost. 


ALFRED C. COURSEN , 
odvjetnički savjetnik. 


Američki i strani patenti. 

Patentna odijela. 

Slučajevi smetnji. 

Zaštitni znakovi, ustupci itd. 

Mišljenja o mogućnosti patentiranja, kršenju 
prava 

i praktičnosti, itd. 

Specifikacije elektrotehnike. 


Radni i patentni crteži. 


Električne specifikacije za arhitekte. 


Kabelska adresa, 


"ZNANOST, New York." 


GLAVNI URED: 


New York, Temple Court , 
Cor. Nassau & Beekman Sts ., 
u blizini pošte. 


-—- PODRUŽNICA : 
WASHINGTON: Atlantic Building, u blizini 
Ureda za patente. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


6. ožujka 1896. godine. 


GOSPOD. NIKOLA TESLA. 
Grad. 
Dragi moj g. Tesla. 


Čini se da ste poslali gospodu ovamo da traže članak za 
Okrugli stol Harpersa, o Roentgenovim zrakama. Nakon 
malo prigovora pristao sam napisati nešto za njega, a 
sada želim nešto poput ilustracija. 


Ako imate fotografije koje ste snimili, nešto izvan 
uobičajenog reda, - ne samo kosti ruke, već nešto malo 
novije nego što bi to bilo sada, biste li mi bili voljni 
dopustiti da ih koristim, naravno uz dužno priznanje za 
njih u članku. Ako imate nešto slično, možete li mi poslati 
tri ili četiri ili oko 1/2 tuceta, među kojima mogu 
odabrati? 


S poštovanjem. 


Wm.A. Anthony. 


EDWARD P. THOMPSON, ja , 
odvjetnik za patente. 


PROF. WILLIAM A. ANTHONY, 
stručnjak za elektrotehniku i znanost. 


ALFRED C. COURSEN , 
odvjetnički savjetnik. 


Američki i strani patenti. 

Patentna odijela. 

Slučajevi smetnji. 

Zaštitni znakovi, ustupci itd. 

Mišljenja o mogućnosti patentiranja, kršenju 
prava 

i praktičnosti, itd. 

Specifikacije elektrotehnike. 


Radni i patentni crteži. 


Električne specifikacije za arhitekte. 


Kabelska adresa, 


"ZNANOST, New York." 


GLAVNI URED: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts ., 
u blizini pošte. 


PODRUŽNICA : 
WASHINGTON: Atlantic Building, u blizini 
Ureda za patente. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


13. ožujka 1896. 


GOSPOD. NIKOLA TESLA. 
New York City. 


Dragi moj g. Tesla. 

Hvala vam na ljubaznoj ponudi da mi pomognete s 
rezovima za članak Roentgen Ray. Jedva znam opisati što 
bih želio. 

Pretpostavljam da možda imate brojne fotografije koje 
ste snimili putem eksperimenta, od kojih bi svaka bila 


zanimljiva. 


Ljudi Okruglog stola željeli su nešto neuobičajeno , što 
nije drugdje objavljeno. 


Gotovo sve bi odgovaralo svrsi. 
Možda će biti bolje da mi jednom date deset ili petnaest 
minuta, kada bih mogao navratiti u vaš laboratorij i vidjeti 


što imate što biste voljeli da upotrijebim. 


Znam koliko ste zauzeti i ne bih trebao zauzimati puno 
vašeg vremena. 


Složio sam se da kopiju rezova dobijem najkasnije do 21., 
a kopiju članka najkasnije do ponedjeljka ili utorka, 23. ili 
24. 


S poštovanjem. 


Wm.A. Anthony 


New York, 16. ožujka 1896. 
#46 & 48 E. Houston Str. 


prof. Wm. A. Anthony, 

#5 Beekman Str., 

NY City. 

Moj dragi prof. Anthony: - 


Vaše pismo je primljeno u dogledno vrijeme, ali oscilatori i Roentgenovi valovi spriječili su me da 
odgovorim prije ovoga. 


Očekivat ću zadovoljstvo vidjeti vas ovdje kad god to odaberete. Za mene je najprikladnije vrijeme 
između 3 i 4 sata poslijepodne, ali vi možete prilagoditi svoju udobnost. 


S poštovanjem, 


New York, 20. ožujka 1896. 
#46 & 48 E. Houston Str. 


prof. Wm. A. Anthony, 
Ulica Beekman broj 5, 

NY City. 

Dragi profesore Anthony: - 


Žao mi je što vam nisam mogao dati otiske prije ovoga jer je jučer bilo jako loše vrijeme. 
Prosljeđujem vam četiri otiska, zeca, vjevericu, kutiju s alatom za crtanje provučenu kroz oko pola 
inča gustog drveta i nešto odjeće, i ploču koja prikazuje vakuumsku cijev, okrugli disk od aluminija i 


kvadrat od bakra od iste debljine. 


Nadajući se da će ovo uspjeti, ostajem, 
S poštovanjem, 


EDWARD P. THOMPSON, ja , 
odvjetnik za patente. 


PROF. WILLIAM A. ANTHONY, 


stručnjak za elektrotehniku i znanost. 


ALFRED C. COURSEN , 
odvjetnički savjetnik. 


Američki i strani patenti. 

Patentna odijela. 

Slučajevi smetnji. 

Zaštitni znakovi, ustupci itd. 
Mišljenja o mogućnosti patentiranja, 
kršenju prava 

i izvedivosti, itd. 

Specifikacije elektrotehnike. 


Radni i patentni crteži. 


Električne specifikacije za arhitekte. 


Kabelska adresa, 


"ZNANOST, New York." 


GLAVNI URED: 


New York, Temple Court, 
Cor. Nassau & Beekman Sts ., 
u blizini pošte. 


PODRUŽNICA : 
WASHINGTON: Atlantic Building, u 
blizini Ureda za patente. 


ADRESA: 
5 Beckman St., New York. 
Diktirano: KWE 


24. ožujka 1896. 
GOSPOD. NIKOLA TESLA. 
Grad. 


Dragi moj g. Tesla. 


Pronašao sam slike u subotu ujutro i odmah ih odnio u 
Harpers. Bili su na dovoljno vremena. Kakve su to 
veličanstvene slike bile. Kako da vam pokažem svoju 
zahvalnost za vašu ljubaznost? 


Razmišljao sam o refleksiji s unutarnje strane staklene cijevi. 
Sigurno je da bi teoretski učinak na kraju trebao biti 
ravnomjerno raspoređen iako je izvor matematička točka. 


Neka je S izvor, a A' B' cijev. A Osjetljiva ploča . S će imati sliku 
u obliku prstena dvostrukog promjera cijevi. S' S" će biti dva 
elementa tog prstena. Zrake [NT -2-] [nečitko] [NT -3-] 


Drugim riječima, pitanje je hoće li zrake krenuti od kraja cijevi 
u vakuumu kao u zraku. Druga osjetljiva ploča može se 
postaviti na b. 


Vakuumska cijev može biti okružena bakrom sve do dodatne 
cijevi. 


S poštovanjem. 
Wm.A. Anthony 


New York, 25. ožujka 1896. 
#46 & 48 E. Houston Str. 
prof. Wm. A. Anthony, 
#5 Beekman Str., 
NY City. 
Moj dragi prof. Anthony: - 


Vaše pismo od 24. ožujka uredno je primljeno. Drago mi je da sam zadovoljan slikama. Trebao sam 
reći da su udaljenosti bile od 20 do 24 inča s ekspozicijama od 5 do 15 minuta. 


Što se tiče refleksije od cijevi, stakla ili bakra, kao što sam vam rekao neki dan dok sam izvodio 
eksperiment, test mi se nije činio nimalo tako uvjerljiv kao eksperiment koji sam objavio u časopisu 
Electrical Review, pretposljednji broj. Sada vidim da ste u pravu, a polje bi trebalo biti jednolično na 
kraju cijevi. Prvi eksperiment to nije pokazao, ali je pokazao svijetleći krug blizu ruba s jedne strane. 
Pojačani učinak unutar cjevastog prostora mogao je biti posljedica, mislio sam, činjenice da je 
prostor izvan cijevi manje djelovao. Tek kasnije, nakon što sam konačno demonstrirao refleksiju , 
došao sam na plan da koristim jednu te istu ploču u brojnim eksperimentima. 


Budući da sam demonstrirao refleksiju, bilo je lako povećati efekte na ploči i dobivam neke 
zanimljive [ sic] rezultate. 


Ne mislim da je eksperiment prof. JJ Thomsona, kako ga je objavio, konačan. Vrlo je vjerojatno da je 
radio s neadekvatnim aparatima i možda nije mogao ništa otkriti. Mislim, međutim, da čak i da je 
imao aparat sposoban proizvesti učinak, to još uvijek ne bi bilo konačno; ali ovo bi me odvelo 
predaleko. 


Vaš prijedlog o stavljanju ploče u poseban vakuum mogao bi dovesti do nekog zanimljivog otkrića. 
Imat ću to na umu, a ako nađem vremena probat ću. 


Srdačno, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI OD KALCIJEVOG VOLFRAMATA 
Laboratorij Spring Park, 
Proizvođači 
znanstveni i električni instrumenti, 
Odjeća za X-zrake 
Fine kemikalije. Kristali kalcijeva volframata svih veličina. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. i upravitelj. 
Jamaica Plain, 24. veljače - 1897 


g. Nikola Tesla; 
Dragi gospodine, 


Šaljemo vam mali ogledni ekran izrađen od naših nefosforescentnih kristala koji se smatra velikim 
poboljšanjem kalcijevog volframata koji se toliko koristi. Poslat ćemo vam fluoroskop (gratis) izrađen 
od istog materijala ako nam ljubazno kažete koju veličinu preferirate, jer bismo željeli da naše 
fluoroskope temeljito isprobate. 


To činimo bez da vas na bilo koji način tražimo da nam date svjedočanstvo u vezi s njima: osim što 
biste prirodno dali u vezi bilo čega što smatrate boljim za bilo koju posebnu upotrebu. Ako smatrate 
da su naši zasloni bolji od većine drugih na tržištu, naravno da biste ih pozvali, a više ne tražimo niti 
očekujemo. 


Vjerujući da ćemo vam dopustiti da vam pošaljemo jedan naš fluoroskop, mi smo, zaista vaši, 
Spring Park Laboratory, g. TB Kinraide 


New York, 25. veljače 1897. 
#46 & 48 E. Houston Str. 
g. TB Kinraid , 
38 Spring Park Ave., 
Jamaica Plain, Mass. 


Dragi moj gospodine: - 
Vaše pismo od 24. veljače je primljeno. 


Naravno da sam zainteresiran za svaki napredak i spreman sam priznati zasluge onima, kojima to, 
po mom iskrenom mišljenju, pripada. Ali moj je princip bio da ne dajem javne izjave za 
komercijalnu upotrebu, čak ni za svoje najbolje prijatelje. Međutim, ako imate zaslone za koje 
mislite da su bolji od starih, ljubazno mi pošaljite jedan i dopustite mi da ga platim kao i svaki drugi 
vaš kupac. Samo pod takvim uvjetom bih je mogao prihvatiti. 


Bit ću vam zahvalan za svaku pažnju koju posvetite ovom pitanju. 
S poštovanjem, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI OD KALCIJEVOG VOLFRAMATA 
Laboratorij Spring Park, 
Proizvođači 
znanstveni i električni instrumenti, 
Odjeća za X-zrake 
Fine kemikalije. Kristali kalcijeva volframata svih veličina. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. i upravitelj. 
Jamaica Plain, 15. ožujka - 1897 


g. Nikola Tesla 
46 Houston St. 


Bostonska misa. 
Dragi gospodine: 


Danas vam prosljeđujemo jedan od naših nefosforescentnih fluoroskopa za koje mislimo da ćete 
nakon isprobavanja pronaći mnogo bolje od kristala kalcijevog volframata u općoj upotrebi jer nema 
fosforescencije koja bi zamaglila ili zatamnila slike, a definicija objekta je puno jasnija i oštro. 


Cijenimo vaš stav kada kažete da nikada ne dajete javne izjave u komercijalne svrhe, čak ni za svoje 
najbolje prijatelje. Nismo očekivali niti tražili od vas ništa slično i bojimo se da se loše izražavamo ako 
je naša komunikacija bila otvorena za tu interpretaciju. 


Ipak, šaljemo vam fluoroskop koji možete poslati na testiranje i usporedbu s bilo kojim drugim. Bilo bi 
nam drago dati vam kao znak naše zahvalnosti za originalni posao koji ste obavili: ali ako inzistirate na 
plaćanju za to, učinite to tek nakon što ustanovite da je to nešto što želite. 


S poštovanjem, 
Laboratorij Spring Park 
g. TB Kinraide 

K 


New York, 21. ožujka 1897. 
#46 & 48 E. Houston Str. 
Laboratorij Spring Park, 
#38 Park Avenue, 
Jamaica Plain, Mass. 


Gospodo: - 

Vaša naklonost od 15. ožujka je primljena. Vaš rentgenski ekran je također stigao do mene i 
smatram da je zadovoljavajući. Ne volim komentirati njegove prednosti u usporedbi s drugima i 
samo želim reći da ću ga zadržati. Ljubazno pošaljite mi račun što prije budete mogli. 
Proučavajući ekran primijetio sam da ste iskoristili neke prijedloge. Ne govorim to u nekom 
kritičkom duhu, naprotiv, drago mi je da ste to učinili i dobrodošli ste u bilo koju korist koja vam iz 
toga može proizaći. 


Ako budete imali neki novi fosforescentni materijal, volio bih da mi ga pošaljete na probu. 


Vjeruj mi da jesam, 
S poštovanjem, 


New York, 6. lipnja 1897. 
#46 & 48 E. Houston Str. 
Laboratorij Spring Park, 
Jamaica Plain, Mass. 


Gospodo: - 
Do ovog trenutka nisam dobio nikakav račun za fluoroskop koji mi je proslijeđen prije nekog 
vremena. Budući da ga nikako ne mogu zadržati osim ako mi ne dopustite da ga platim kao što bi to 


učinio svaki drugi kupac, molio bih vas da mi proslijedite račun sa što manjim kašnjenjem. 


Bio sam zadovoljan njegovom izvedbom i, iako trenutno na tržištu ima boljih zaslona, još uvijek ga 
koristim. 


S poštovanjem, 


Novi nefosforescentni kristali, pozitivno SUPERIORNI OD KALCIJEVOG VOLFRAMATA 
Laboratorij Spring Park, 
Proizvođači 
znanstveni i električni instrumenti, 
Odjeća za X-zrake 
Fine kemikalije. Kristali kalcijeva volframata svih veličina. 
Fluoroskopi, fluorescentni zasloni, fotografski zasloni, Crookesove cijevi, 
Držač ploča za rendgenske fotografije za ploče ili bromidni papir. 
38 SPRING PARK AVENIJA, 
TB Kinraide , Treas. i upravitelj. 
Jamaica Plain, 7. lipnja - 1897 


g. N. Tesla 
46 Houston St. 
New York, NY 


dragi gospodine 


U prilogu nalazi se račun za fluoroskop po Vašem zahtjevu. Dobivamo novi fluoroskop, s odvojivim 
ekranom od nove i poboljšane soli, montiran u mahagoniju, i čekamo da završe s namjerom da vam 
pošaljemo jedan i omogućimo vam da odaberete koji želite zadržati prije nego što vam naplate. 
Međutim, zamjena se može izvršiti u bilo kojem trenutku? 


S poštovanjem, 
Laboratorij Spring Park 
K 


New York, 6. studenog 1897. 
#46 & 48 E. Houston Str. 


KOGA SE TIČE: 


Ovime potvrđujem da je gospodin B. Hiergesell zaposlen kod mene šest godina. Utvrdio sam da je 
pošten i vrijedan radnik. 


New York, 26. rujna 1898. 
#46 & 48 E. Houston Str. 


G. EL Ovington, 
29 Cortlandt Str., 
New York City. 
Dragi gospodine: - 


Već sam održao tri predavanja o visokofrekventnim strujama visokog potencijala, jer to je broj svih 
dobrih stvari. 


Kako ne znam ništa o post mortem aranžmanima, ne mogu dati potrebne informacije. 


S poštovanjem, 


4 Newcastle Court, 
Boston, Mass. 
Nikola Tesla, g. 
New York City. 
Dragi gospodine: - 


Pisac bi cijenio kopiju vaše okružnice, čija je naslovna stranica reproducirana fak -similom u 
časopisu Electrical World and Engineer od 6. veljače 1904. 


Pisac se sa zadovoljstvom sjeća da vas je upoznao u vašem starom laboratoriju u ulici East Houstan 
[ sic] 46 prije nekoliko godina. 


S poštovanjem, 
Earle L. Ovington 


Diktirano. 


OVINGTON PROIZVODNA TVRTKA 
METROPOLITAN BUILDING, 1 MADISON AVENUE 
NEW YORK CITY 


Ovington 
ELEKTROTERAPIJSKI APARAT 


TELEFONSKI PRIKLJUČAK 


12. travnja 1906. 

&. Nikola Tesla, Waldorf Astoria, 
New York. 

CIJELE TESLE 

Dragi gospodine:- 


Pisac je saznao da razmišljate o tome da uskoro na tržište stavite visokofrekventni aparat za 
rendgenske i terapeutske svrhe. Specijaliziramo se za visokofrekventne strojeve i pišemo kako 
bismo vas pitali biste li bili otvoreni za prijedlog prema kojem bi naša tvrtka trebala preuzeti 
prodaju ili možda prodaju i proizvodnju vašeg stroja. Pisac je imao zadovoljstvo upoznati vas prije 
nekoliko godina u vašem laboratoriju, #46 East Houston Street, i volio bi imati zadovoljstvo obnoviti 
poznanstvo. Ako ste u blizini zgrade Metropolitan, bit će mi drago vidjeti vas u bilo kojem trenutku, 
ili ako želite ugovoriti sastanak sa mnom, bit će mi zadovoljstvo nazvati vas. 


S poštovanjem, 
OVINGTON PROIZVODNA TVRTKA. 


ELO-N. 
Earle L. Ovington , predsjednik 


Kopirati. 


TESL AL AB OR ATORI, 
Wardenclyffe , Long Island, NY 
23. travnja 1906. godine. 


Ovington Manufacturing Co., 
1 Madison Ave., New York City, NY 


Gospodo: - 


Vaše pismo od 12. travnja “"“**" gospodinu Nikoli Tesli uredno je primljeno, ali on nije mogao 
odgovoriti jer je od nekog vremena bio jako prehlađen. 


Upućuje me da vam napišem da bi bio vrlo zainteresiran da dobije od vas konkretne prijedloge. Ne 
biste li bili dovoljno ljubazni da mu na njegovu gornju adresu pošaljete i kopije svog kataloga koji 


ilustriraju artikle koje proizvodite i kopije specifikacija vašeg patenta koji pokrivaju iste . 


S poštovanjem, 


130 W 84 St 
New York 25. ožujka 1910. 


Nikola Tesla, g. 

Waldorf Astoria, 

NY 

Dragi gospodine: - 

Idem u Boston gdje opremam mali laboratorij za obavljanje istraživačkog rada. Kako odlazim za 
nekoliko dana, pišem vam da vas zakažem prije nego što odem sa mnom da razgovaramo o 
određenoj stvari. Zvao sam nekoliko puta, ali vi ste bili vani. 

Možda ste čuli za moja predavanja o visokoj frekvenciji na raznim električnim emisijama. 


Radujem se susretu s vama s velikim zadovoljstvom, 


S poštovanjem, 
Earle L. Ovington 


165 Broadway, New York, 
26. ožujka 1%, 


Earle L. Ovington , Esq., 

130 W. 84 "St. 

New York, NY 

Dragi gospodine: 

Odgovarajući na vašu upravo primljenu uslugu od 25. ožujka “želim reći da će mi biti drago vidjeti 
vas kada budete odgovarali, ako nazovete u ovaj ured. Vaše telefonske poruke su mi proslijeđene, 


ali nisam vas mogao nazvati zbog nedostatka vremena. 


S poštovanjem, 


FREDERICK F. STRONG, dr.med. 
ELEKTROTERAPEUTIKA, 
I PATOLOŠKI PREGLEDI. 
BOSTON, MASS. 


176 Huntington Ave. 27. rujna 1898. 


Gospodin Nikola Tesla, - 
New York City. 


Dragi moj gospodine,- 


Vjerujem da ćete mi oprostiti na slobodi koju sam vam pisao, ali jako želim čuti vaše mišljenje o 
određenim stvarima. Protekle tri godine bavio sam se kliničkim proučavanjem Teslinih 
visokofrekventnih struja u njihovoj primjeni u liječenju bolesti. Apostoli i D'Arsonval učinili su neke 
radove na ovom polju s vrlo izvanrednim rezultatima, posebno kod reumatskih stanja. Njihova 
struja izvedena je iz Tesline zavojnice pobuđene pražnjenjem statičkog stroja s odgovarajućim 
kondenzatorima. Koristili su struju koja je mogla dati iskru od 1 do 2 cm u zraku. Moja su se 
istraživanja razlikovala po tome što sam upotrijebio aparat vlastitog dizajna, koji se sastoji od 
velikog transformatora, kondenzatora u ulju i Tesline zavojnice, pri čemu je iskrište rotirajuća 
metalna ploča načičkana krilcima koja se kreću pored nepokretne lopte. Koristim struju sa žarnom 
niti od 104 V i dobivam iskru dugu oko 6 inča iz moje Tesline zavojnice. 


Nedavno sam vidio stroj novog karaktera i napravio sam jedan takav. To je najbolji "rendgenski 
uređaj" koji sam ikada rekao, i jedva čekam znati hoće li imati sličan terapeutski učinak kao uređaj 
koji koristim. Prijavljen je patent za uređaj i bit će mi drago čuti vaše mišljenje o tome postoji li 
nešto patentibilno u vezi s njim. Sastoji se od malog svitka iskre namotanog s funtom ili dvije žice 
No 20: sastoji se od dva dijela: krajnji krajevi odjeljaka spojeni su izravno na 110 V istosmjernu 
struju sa žarnom niti, dok su dva unutarnja kraja odjeljaka pričvršćen na uređaj za prekid koji se 
sastoji od ekscentričnog željeznog diska koji se okreće magnetizmom jezgre zavojnice. Ovaj disk ima 
dva klina koji dolaze u kontakt s kratkom šipkom, koja se, kada miruje, drži u kontaktu sa stupom 
opremljenim platinastim terminalom. Ovaj kontakt se prekida svaki put kada klin udari u kraj šipke. 
Krajevi svitka su spojeni, jedan na opružnu polugu, a jedan na stup. Struja se prekida na takav način 
da se željezni disk okreće brzo na principu jednostavnog motora. Kondenzator tinjca spojen je oko 
prekida kako bi apsorbirao struju generiranu samoindukcijom zavojnice. Ovaj kondenzator ima krug 
za pražnjenje koji se sastoji od Tesla primarne jedinice koju čini 5 slojeva bakrene folije širine 1 inč: 
zavojnica je promjera 1 stopu. Iskrište je uključeno u krug koji se sastoji od dvije bakrene ploče na 
maloj udaljenosti jedna od druge. 


Teslin sekundar se sastoji od diska promjera 1 stopu i debljine četvrtine inča, a formiran je od funte 
br. 36 namotane i ugrađene u parafin. Svitak iskre troši pola ampera, a Teslin svitak daje iskre duge 
šest inča. Za mene je ideja bila posve nova i bilo bi mi drago znati je li patentabilna. Struja u Teslinoj 
zavojnici je jednosmjerna ,, a iskre su sinkrone s prekidima strujnog kruga zavojnice. Struja je 
bezopasna: s pozitivnog pola se može izvući iskra od šest inča bez ozljeda, dok se s negativnog pola 
ne može izvući iskra jedva. Proizvođači tvrde da daje oscilirajuću visokofrekventnu struju, ali čini mi 
se da je frekvencija jednaka broju prekida u strujnom krugu zavojnice. Prolazak ruke ispred 


Crookesove cijevi koju pobuđuje stroj daje niz slika, kao što je slučaj s običnim Rhumkorffom , a to 
mi sugerira da je frekvencija niska. Možete li mi dati svoje mišljenje o sljedećim točkama. 


Kakvo je vaše iskustvo u pogledu ljekovitosti visokofrekventnih struja? 
Koji su zahtjevi takve struje da bi bila od medicinske vrijednosti? 


Bi li gore opisani stroj dao terapeutske rezultate slične onima koje daje izmjenični stroj, kao što je 
onaj za koji sam opisao da se koristi u medicinske svrhe? 


Ako je aparat upravo opisao pravi visokofrekventni skup , ili sam u pravu kada pretpostavljam da je 
frekvencija niska? (voltaža struje koja se koristi za punjenje kondenzatora je samo 3000) 


Ako nađete vremena da odgovorite na ova pitanja, učinit ćete mi veliku uslugu i uvelike mi pomoći 
u mojim istraživanjima. Vjerujem da ću možda imati čast osobno vas upoznati u nekoj budućnosti. 
Vjerujući da ćete mi oprostiti zbog moje slobode traženja informacija i vjerujući da ću vas uskoro 
čuti, ostajem 


S poštovanjem, 
Frederick F. Strong 
#176 Huntington Ave Boston 


New York, 4. listopada 15%, 
#46 & 48 E. Houston Str. 


G. Frederick F. Strong, MD, 
176 Huntington Ave., Boston, Massachusetts. 


Dragi gospodine: - 

Vaša naklonost od 27. rujna “uredno primljena i sadržaj je primijećen. 

Ne vidim nikakvu značajku koja se može patentirati u rasporedu prikazanom na vašoj skici. Postoji 
samoindukcijska zavojnica za punjenje kondenzatora, a kasnija pražnjenja kroz primar indukcijske 
zavojnice, shema koja je sada dobro poznata. Što se tiče mehaničkih detalja prijeloma, oni također 


nisu novi. 


Zavojnica bi bila znatno poboljšana ukidanjem iskrišta, u kojem se nužno troši određena količina 
energije. 


Ne mogu vam dati nikakvu ideju o frekvenciji, jer ne znam kapacitet kondenzatora i samoindukciju 
primarne zavojnice, kroz koju se prazni. Može biti od, recimo, dvadeset do dvjesto ili tri stotine 
tisuća u sekundi. Ono što tamo vidite kada pomičete ruku u svjetlu vakuumske cijevi, temeljni su 
prekidi prijeloma, ali svaki od njih može se opet sastojati od velikog broja superponiranih i brzih 
vibracija. Očito je, međutim, da budući da na putu struje kondenzatora postoji iskrište, te vibracije 
vrlo brzo nestaju i njihov učinak je vrlo mali. 


lako sam dosta eksperimentirao sa strujama visoke frekvencije, malo bih vam mogao reći o 
njihovom učinku na tijelo sa stajališta liječnika. U radu koji sam proslijedio nedavnom sastanku 
Electro-Therapeutic Society bavio sam se tom temom, i možda ćete u onome što sam rekao pronaći 
jednu ili dvije zanimljivosti. 


Struje dobivene iz stroja koji vam je vrlo iznenadan, i trebao bih reći da bi bile manje prikladne za 
određene elektro-terapeutske svrhe od stroja koji daje sinusne struje; barem se općenito vjeruje da 
su potonje struje poželjnije u medicinske svrhe. Ne znam točno kako je ta ideja nastala, ali mislim 
da je vrlo vjerojatno da je proizašla iz ranog opažanja, da veći broj energije može proći kroz tijelo 
pacijenta kada struje harmonično variraju nego kada su iznenadni. 


U vezi s temom, moglo bi vas zanimati da samo iznosim instrumente znatno poboljšanog dizajna 
koji će, po svoj prilici, ispuniti prijeko potrebnu potrebu. Nadam se da ćete uskoro moći nabaviti 


takav instrument, ako budete željeli, ane sumnjam da ćete biti zadovoljni njegovom izvedbom. 


S poštovanjem, 


22. srpnja 1901. godine 
Ponedjeljak ujutro 
. Gilder, 
Urednik časopisa Century, - 
New York City. 


Dragi moj g. Gilder, 


G. Thomas B. Kinraide iz Jamaica Plaina je tijekom proširenih eksperimenata osigurao neke vrlo 
izvanredne i vrijedne fotografske ploče koje sadrže zapise o električnim pražnjenjima. Postoje 
potpuno različite ploče od dosad osigurane vrste. One pokazuju nekoliko stvari koje nijedna druga 
fotografija elektriciteta nikada nije pokazala. Prof. Cross s Instituta za tehnologiju u Massachusettsu 
rado će vas uvjeriti u njihovu znanstvenu vrijednost ako se želite dopisivati s njim o ovoj temi. 


Mogu dodati da je Institut nedavno prihvatio od gospodina Kinraidea set od oko 50 ploča. 


Mislio sam da biste željeli reproducirati neke od ovih ploča - g. Kinraide ih naziva "elektrografima" - 
u "Stoljeću". G. Kinraide odabrao je mali broj i ljubazno mi je dopustio da napišem opisni tekst 
objašnjavajući njihovo značenje i uvjete pod kojima su različiti osigurani. 


Mislim da bi vas moglo zanimati da posjetite laboratorij gospodina Kinraidea i da se osobno uvjerite 
što je učinio u ovoj i drugim linijama istraživanja električne energije. Ako želite ovo učiniti, g. 
Kinraide će vam rado poželjeti dobrodošlicu da tamo upoznate prof. Crossa. 


Tada biste se mogli uvjeriti u znanstvenu vrijednost ovih elektrografija i procijeniti bi li članak o 
njima bio poželjan za "Stoljeće". 


Vjerujući da ćete smatrati ugodnim istražiti rad gospodina Kinraidea , 

Ja sam, 

vrlo iskreno vaša, (gospođica) Anabel Parker 76 Munroe St. Roxbury, Mass. Mr. Adresa 
tvrtke Kinraide je Thomas B. Kinraide , Esq. 

Spring Park Ave. Jamaica Plain, 

Masa. 


Roxbury, Masačusets. 

25. srpnja 1901 
G. RU Johnson, 
New York City. 


Moj dragi g. Johnson: -- 
Vaš mi ljubazni odgovor pod datumom 24. srpnja je pri ruci. 


Spominjete članak o djelu gospodina Tesle tiskan u The Century Magazinu za lipanj 1890. Mislim da 
se morate pozvati na onaj koji se pojavio u izdanju za lipanj 1900. To je potpuno drugačije od skice 
rada gospodina Kinraidea koje sam napisao. 


Čim budem mogao komunicirati s gospodinom Kinraideom , koji je upravo izvan grada, proslijedit 
ću mu fotografije zajedno s opisnim tekstom. 


U međuvremenu, i gospodinu Kinraideu i meni bilo bi drago da komunicirate s prof. Crossom kojeg 
sigurno poznajete po glasu. 


S poštovanjem, 
Anabel Parker 

76 Munroe St. 
Roxbury, Masačusets. 


The Boston Post 
Boston, Mass. 3. rujna 1901 


G. RU Johnson, 
The Century Magazine, 
New York City 


Moj dragi g. Johnson: -- 


Uvjerio sam gospodina Kinraidea da prenese u New York električne fotografije o kojima se možda 
sjećate da sam vam pisao prije nekog vremena. Siguran sam da ćete barem biti zainteresirani da ih 
vidite. 


G. Kinraide će vas posjetiti vjerojatno u četvrtak ovog tjedna. 


S poštovanjem, 
Anabel Parker 

76 Munroe St. 
Roxbury, Masačusets. 


Hotel Imperial 
apsolutno protupožarni BROADWAY & 32 N? STREET 
NEW YORK-ROBERT STAFFORD- 
Moj dragi g. Johnson, 


Jutros sam prilično bolestan, nemoguće mi je izaći iz sobe da dođem k vama. Javit ću se čim budem 
u mogućnosti. 


Jučerašnja jaka vrućina bila je previše za mene. 
S velikim žaljenjem [sic] jesam, 


5. rujna — 1901. S poštovanjem, 
TB Kinraide 


Hotel Imperial 
apsolutno protupožarni BROADWAY & 32 N? STREET 
NEW YORK-ROBERT STAFFORD- 


Poštovani gospodine Johnson, 
Toliko sam bolestan da smatram nerazboritim ostati ovdje više. Večeras se vraćam kući brodom. 
Hoćete li se ljubazno pobrinuti za fotografije, stavljajući ih u kutiju, licem prema dolje; dok ne 


komuniciram s tobom. 


Iskreno, 
TB Kinraide 


Jamaica Plain 
16. rujna 1901 


G. RU Johnson 
Poštovani g. Johnson, 


Mislim da zbog vašeg interesa [sic] u mom oporavku od bolesti koju sam imao u New Yorku, 
osjećam se sposobnim pokušati ponovno — što naravno znači — da budem pažljiviji prema sebi. 


Našao sam isto izdanje djela Lorda Armstronga u našoj knjižnici i pažljivo sam ga pročitao. 
Ne upućuje na otkrića do kojih sam došao i ni na koji način nije u suprotnosti s člankom. Bit će mi 


više nego drago odati dužno priznanje Lordu Armstrongu za ono što je učinio na prikladan način u 
članku nakon što odlučimo što se može uči s njim. 


Osjećam veliku dužnost gospodinu Tessli [ sic] što mi je skrenuo pozornost na djelo za koje bih se 
morao ispričati da nisam znao za njega. Također sam vam zahvalan na zadovoljstvu što sam 
upoznao tako cijenjenog čovjeka — gospodina Tesslu . 


Očekujem da ću biti u New Yorku sredinom ovog tjedna i nadam se da ću moći donijeti 
zadovoljavajuću odluku i glede članka i fotografija. 


S poštovanjem, 
TB Kinraide 


TELEGRAFSKA TVRTKA WESTERN UNION 
PRIMLJENA U ZGRADI WESTERN UNION, 195 BROADWAY, NY 17. rujna 1901. 
Datum: Willimantic Conn 17 Prima: g. RU JohnsonCentury Co. Union Square NY 


Bit će u New Yorku sutra ujutro i telefonirati T B Kinraideu 


15. ožujka 1902 


Dragi gospodine Johnson 


Vaše vrlo ugodno pismo od 11 mi je proslijeđeno ovdje. Proslijedio sam ga gospođici Parker za koju 
sam siguran da će ga s velikim zadovoljstvom čitati i da će unijeti izmjene koje predlažete. Jedini 
razlog zašto nisam sam napisao članak bio je, kako kažete, to što se moje tehničke metode 
izražavanja nikada ne bi mogle upotrijebiti u takvom radu. Stoga biram laika. 


Uvjeravam vas da sam vrlo iskreno vaš, 
TB Kinraide 


THE BOSTON POST 
Boston, Mass. 21. ožujka 1902 


Gospodin RU Johnson 
Časopis The Century 


Moj dragi g. Johnson, 


Gospodin Kinraide poslao mi je rukopis vašeg članka u vezi s njegovim eksperimentima. Napravio 
sam predložene izmjene i nadam se da će kopija u sadašnjem stanju biti dostupna. Nema prigovora 
na to da izrežete prva dva i posljednji odlomak, ako to želite učiniti zbog prostora. Odlomak na 
stranici 10, koji počinje s "Razmotrite na trenutak", također se može eliminirati bez ozbiljnog 
narušavanja svrhe članka. I g. Kinraide i ja trebali bismo biti iskreno sretni ako se članak može 
koristiti u cijelosti. Pripremljena je s mukom i ozbiljnom željom da bude u isto vrijeme “popularna" i 
znanstveno točna. Osjećam da sam duboko dužan gospodinu Kinraideu za njegovu neumornu 
strpljivost i ljubaznost, i, podjednako zbog njega kao i zbog sebe, trebao bih biti sretan što sam 
dobio dobar prostor i šminku. 


Bilo bi mi drago vidjeti dokaze šminke, ako bi bilo u skladu s vašim običajem da mi to dopustite. 


Ovom istom poštom šaljem g. Kinraideu , koji je sada u Savannah, Ga. Podcrtavanje se mijenja. 
Zamolit ću ga da vam napiše ili pošalje telegram da su naišli na njegovo odobrenje. 


Ako nakon drugog čitanja smatrate da su daljnje izmjene poželjne, nastojat ću ih unijeti. Cijenim to 
vrijeme što se bavite temom, a da niste upoznati s eksperimentalnim radom. Vi ste u najboljoj 
mogućoj poziciji da procijenite je li dovoljno jasno da bi ga razumio prosječni čitatelj. 


Zahvaljujem vam na ljubaznoj ljubaznosti, zaista sam vaš, 


Anabel Parker 
The Boston Post Boston 


TELEGRAFSKA TVRTKA WESTERN UNION 
PRIMLJENA U ZGRADI WESTERN UNIONA, 195 BROADWAY, NY 25. ožujka 1902. 
Datum: CharlestonPrima: g. RU JohnsonCentury Pub. Co. New York 


Promjene u članku su u redu bit će kod kuće u ponedjeljak TB Kinraide 


THE BOSTON POST 
Boston, Mass. 25. ožujka 1902 


Gospodin RU Johnson 
Časopis The Century 


Moj dragi g. Johnson, 
Ne mogu vam reći je li g. Kinraide govoreći mi o fotografijama zvučnih valova mislio na rad prof. S .- 


-—- (?) kojeg spominjete ili na da nekog drugog istražitelja. Spomenuo je ime, ali ja ga se sada 
ne mogu sjetiti. 


Napisao sam mu molbu da komunicira s tobom u vezi s tim pitanjem. Njegovo odsustvo na jugu čini 
ovo kašnjenje neizbježnim. 


Srdačno, 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 10. travnja 1902 


Gospodin RU Johnson 
Časopis The Century 


Moj dragi g. Johnson, 

Moram vam se zahvaliti na dokazima članka Kinraide , koje ovim putem vraćam ispravljene. 

G. Kinraide je upravo došao. Zadovoljan je s člankom kakav stoji i nema nikakvih promjena za 
zahtijevati. Ako je sasvim prihvatljivo, da budem iskren, bilo bi mu drago vidjeti probe polutonskih 


rezova kada budu spremni. 


S poštovanjem, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 28. travnja 1902 


Gospodin RU Johnson 
New York City, 


Moj dragi g. Johnson, 

G. Kinraide me upućuje da kažem da bi red ispod ploče 1 trebao biti naslovljen A.nodos . Kašnjenje 
u vraćanju dokaza je zbog odsutnosti gospodina Kinraidea od kuće tijekom kojeg mu je pošta bila 
neotvorena. 


Gospodin Kinraide traži da kažem da mu je žao zbog kašnjenja. 


S poštovanjem, 
Anabel Parker 


Anabel Parker 


THE BOSTON POST 
Boston, Mass. 14. srpnja 1902 


Gospodin RU Johnson 
časopis The Century, 


Moj dragi g. Johnson, 


Nisam siguran je li pitanje plaćanja za moj članak objavljen u srpanjskom broju časopisa Century 
bilo spomenuto kad vas je gospodin 


Kinraide vidio u New Yorku. Međutim, između gospodina Kinraidea i mene dogovoreno je da će mi 
biti isplaćena sva poslana pitanja. Ovo pišem kako bih spriječio bilo kakva pitanja koja bi se mogla 
pojaviti u vezi s ovim, iako je možda nepotrebno jer se sigurno sjećate da sam ja bio taj koji je 
poslao članak. 


Zahvaljujući vašoj ljubaznosti tijekom cijele korespondencije, ja sam, 


Iskreno vaša, 
Anabel Parker 


Anabel Parker 


UREDSKE PRAKSE ISKLJUČIVO UREDI | REZIDENCIJE, 176 HUNTINGTON AVE. 
STRUJE VISOKE FREKVENCIJE KOD OPĆE BOLESTI [Ill] 14 DO 16 SATI 
ULTRALJUBIČASTE ZRAKE KOD KOŽNIH BOLESTI TELEFON, STRAŽNJA STRAGA 21791 


FREDERICK F. STRONG, dr. med 
SPECIJALIST ELEKTROTERAPEUTIKE 
BOSTON, MASS. 


14. ožujka 1904. godine. 
Nikola Tesla, 

stručnjak za elektrotehniku, 
New York City. 


Dragi gospodine: - 

Prije nekoliko godina, dok sam vodio kliniku u Bostonskom dispanzeru, posvećenu isključivo 
terapijskoj upotrebi Teslinih struja, pisao sam vam za informacije o određenim tehničkim detaljima 
u vezi s mojim radom. Vrlo ste ljubazno odgovorili osobnim pismom u kojem ste u potpunosti 
objasnili stvari o kojima sam Vam pisao i izrazili spremnost da me vidite kad god budem u New 
Yorku. 

Posljednjih deset godina eksperimentirao sam i primjenjivao visokofrekventne struje, te sam 
osmislio i usavršio niz instrumenata za njihovu primjenu u medicinskom radu. S tim u vezi pozvan 
sam da predajem pred Newyorškim društvom fizikalnih terapeuta, sljedeći petak navečer, 18. 
ožujka . Proizvođači mog aparata šalju mi jedan na korištenje, a ja ću nastojati eksperimentalno 
demonstrirati fenomen visokofrekventnih struja te metode njihove primjene u liječenju bolesti. 
Odavno sam vas želio osobno upoznati i vidjeti neke od vaših radova, a ako ste raspoloženi da me 
primite i priložit ću vašu adresu i vrijeme koje bi vam bilo najprikladnije, navratit ću vas nekad u 
Petak, 15. Ako me ne možete vidjeti u petak, a mogli biste to učiniti u subotu, rado ću ostati još 
jedan dan kako bih iskoristio priliku koju sam dugo priželjkivao i kojoj sam željno iščekivao. 
Vjerujući da ćete možda biti skloni ispuniti moj zahtjev, ja sam, 

S poštovanjem, 

Frederick F. Strong 


Diktirano. 


West Rindge, NH, 17. srpnja 1906. 


Nikola Tesla, 
Waldorf Astoria, 
New York City. 


Dragi gospodine: - 


Dovršavam rukopis za raspravu o terapijskoj upotrebi visokofrekventnih struja, koju će Rebman 
Company objaviti tijekom sljedeće jeseni. 

Kao pionir i začetnik ovog prekrasnog oblika električne sile, prirodno vam se obraćam za pomoć. 
Bilo bi mi drago da mi pošaljete referencu na svoje različite publikacije o ovoj temi, i ako je moguće, 
sva ponovljena izdanja koja imate pri ruci. Izvorni prijedlog o mogućoj važnosti visokofrekventnih 
struja kao terapeutskog agensa došao je, vjerujem, od vas samih, iako literatura o ovoj temi 
priznaje D'Arsonvala kao pionira u visokofrekventnoj terapiji. Bilo bi mi drago ako biste me uputili 
na neke objavljene izjave u vezi s temom, koje mogu citirati u svojoj knjizi kako bih zadovoljio 
tvrdnju koju sam uvijek iznosio o prioritetu vašeg rada u vezi s tim. Također bi mi bilo drago da mi 
pošaljete jednu svoju fotografiju da je ugradim u knjigu. 

Moj rad, zadnjih deset godina, bio je posvećen primjeni i proučavanju Teslinih struja u terapeutske 
svrhe, za razliku od D'Arsonvalovih i Oudinovih struja koje koriste europske vlasti. Vjerujem da vaše 
struje imaju veći raspon terapeutske vrijednosti i da su od daleko veće važnosti za današnju 
medicinsku profesiju od bilo kojeg drugog oblika visokofrekventnih struja ili bilo koje druge 
manifestacije elektriciteta koja se koristi. Kako bismo ovu tvrdnju temeljito dokazali na zadovoljstvo 
struke, potrebna je vaša suradnja. Naravno, dužna zahvala bit će mnoga za svaku pomoć koju mi 
možete pružiti. 

Unaprijed vam zahvaljujem i vjerujem da ću dobiti rani odgovor, ostajem, 


Vrlo srdačno vaš, 
FF Strong, dr. med 
FFS/ED 


23. srpnja 1906. godine 
dr. FF Strong, 
West Rindge, NH 
Moj dragi dr. Strong: - 


Bilježim vaš zahtjev pod datumom 18. srpnja 'rado ću vam pomoći u tom pitanju koliko god mogu 
dosljedno. Prvo ću vam skrenuti pozornost na publikacije koje sam napravio u vezi s visokom 
frekvencijom. Nažalost, nemam kopije ovih radova, ali možda ću kasnije moći pronaći jednu ili dvije 
i poslati vam ih. 


U londonskom Electricianu od 12. rujna 1890. postoji pismo u vezi s visokofrekventnim izmjeničnim 
strojem koji sam napravio, a ovo je, kako ja vjerujem, prvi visokofrekventni stroj i prva referenca na 
visokofrekventni rad. 


Postoje članci pod naslovima “Notes on Alternating Currents at Very High Frequency" Electrical 
Engineer (New York) 11. ožujka 1891., Electrical World, 4. ožujka 1891. 


Kao referenca na izmjenične struje visoke frekvencije, Electrical Engineer od 1. "?'"* 1891. i London 
Electrical Review, 17. travnja 1891., također referenca na istu recenziju, 3. travnja 1891. 


Postoji “Rasprava o fenomenu struja visoke frekvencije“, Electrical Engineer, 22. travnja 1891. 
Eksperimenti o električnom pražnjenju u vakuumskim cijevima, Electrical Engineer, 24. lipnja 1891., 
London Electrical Review, 10. srpnja 1891. 


Fiziološki učinci Alt. Struje visoke frekvencije, Elek. Svijet, 4. ožujka 1891.; Elek. inženjer, 11. ožujka 
1891.; London Elec. Review, 21. ožujka 1891. i London Electrician, 19. kolovoza 1891. 


Bilješke o Alt. Struje različite frekvencije, London Electrician, 20. ožujka 1891. 
Fenomeni izmjeničnih struja vrlo visoke frekvencije, Elek. Svijet, 4. travnja 1891., također i Electrical 


World od 25. travnja 1891. 


Indukcija visokofrekventnim pražnjenjima, Elek. Svijet, 20. veljače 1892., elek. Inženjer, 17. veljače 
1892., London Električar, 4. ožujka 1892. London Elec. Pregled, 18. ožujka 1892. 


Daljnji eksperimenti s kondenzatorom, iskrom i mlazom zraka, Elec. Svijet, 27. veljače 1892., 
London Electrical Review, 25. ožujka 1892. 


Dinamička indukcija pri visokim potencijalima i frekvencijama, Electrical World, 2. travnja 1892., 
Electrical Review, London, 15. travnja 1892. 


High Frequency Electrical Induction, Rad pročitan pred Društvom umjetnosti, Boston, Technology 
Quarterly, Vol. 6, br. 1, 1893. 


Zanimljivi učinci Hertzovih valova, Elec. Inžinjer 4.7.1894. 


On Hertzian Waves in Laboratories and Electro-Plating Works, London Electrician, 13. srpnja 1894. 
Bilješke o učincima visokofrekventnih struja koje prolaze kroz tijelo, Elec. inženjer, okt . 10, 1894. 


Dielektrična čvrstoća ulja u izmjeničnim potencijalima, Elek. inženjer 12. veljače 1896. elek. Svijet 
također, isti datum. 


Električna energija pri visokim pritiscima. Predavanje pred New York Electrical Society, 29. ožujka 
1899. Objavljeno u obliku brošure, i mislim da vam mogu poslati kopiju ove brošure. 


Aparat za dobivanje visokih frekvencija i tlakova, Electrical World, 14. listopada 1899., Električar, 
3. studenoga 1899. 


Naravno, nemoguće je bez usporedbe datuma ranih eksperimenata riješiti pitanje prioriteta, jer 
takva usporedba nije napravljena, ali u brošuri o “Elektricitetu pri visokim tlakovima“ pronaći ćete 
referencu na neke eksperimente prof. Rowland sa Sveučilišta John Hopkins koji doista uključuju 
princip visokofrekventne indukcije iz jednog niza zavoja u drugi izolirani od njih. Joseph Henry, prije 
mnogo godina, također je inducirao pražnjenja iz leydenove posude i kondenzatora, struje u 
susjednim krugovima, a Henry je prije svega istaknuo prirodu pražnjenja iz leydenove posude. 
Vjerujem da sam prvi proučavao zavojnice sa zračnim jezgrama , to jest, bez ikakvog željeza, za 
proizvodnju visokofrekventne indukcije, osim u onoj mjeri u kojoj Henryjevi eksperimenti i 
Rowlandovi eksperimenti koji se spominju uključuju istu ideju. Ja sam, vjerujem, bio prvi koji je 
upotrijebio mlaz zraka na kondenzatorskoj iskri kako bi povećao oštrinu oscilacija. Izvan ovih 
činjenica, i bez odgovarajuće usporedbe datuma, bilo bi nemoguće dati bilo kakvu drugu izjavu. 


Gospodin Tesla je nedvojbeno bio vrlo rano u radu i možda je bio prethodnik, ali mislim da je 
nedvojbeno bio prethodnik što se tiče određenih značajki rada. Ipak, mislim da bi bilo najbolje da 
se u djelu kakvo pripremate jednostavno pozovete na objavljene radove i opise koji, u nedostatku 
drugih podataka, moraju stajati. Zapravo, ne bih baš volio da budem doveden u poziciju da dajem 
bilo kakvu izjavu o tome, i stoga bih zamolio da ono što sam gore rekao smatrate svojom osobnom 
pomoći, a ne da bude objavljeno. Vidjet ćete da u prirodi stvari ne postoji kriterij za autoritativan 
iskaz. 


Fotografiju ću proslijediti ako budem mogao čim prije. 


S poštovanjem, 
Elihu Thomson. 


PS Šaljem vam primjerak brošure "Električna energija pri visokim tlakovima". 


15. listopada 1954. godine 


Tesla je za nas bio "Nick", jer je moj pokojni otac imao ugodnu dužnost ispisivati čekove svojim 
milijunašima koji su bili vlasnici Okonite Wire and Cable i koji su se obogatili na bujnoj zaradi od 
prodaje telefonskih prava za otok Manhattan kompaniji NY Telephone. Co. za nekih 17.000.000 
dolara. To je bila transakcija oslobođena poreza, a ta je svota u to vrijeme bila prilično poprilična. 
Posudili su novac Marconiju preko svoje britanske grupe i financirali dijelom Fessendena, de 
Foresta i mnoge druge manje poznate u svijetu znanosti. Tesla je bio njihov "izumitelj problema". 


Nisu bili sami u svojim poteškoćama s njim jer je JP Morgan, stariji, uvijek imao Nicka kao svog 
ljubimca. Kratko sam radio za Morgana na njegovoj raskošnoj parnoj jahti, Corsair, kao inženjer 
instalacija i za senatora Nelsona W. Aldricha na čijoj sam nagradnoj parnoj jahti, Alvina , plovio kao 
testni inženjer oko svijeta. Obojica su imala utjecaja. Čak ni John Hays Hammond stariji, koji je Tesli 
posudio novac za njegovog robota, nije mogao razumjeti ovog čudnog genija. 


Edison se pokušao sprijateljiti s Teslom na svoj način blefiranja, ali je iznimno osjetljivi Tesla 
njegove primjedbe protumačio kao uvredu. Sa svojim tipičnim europsko -slavenskim idejama 
džentimenskog ponašanja, bio je čudan lik na teškom polju pionira bežične mreže i električne 
energije. Većina znanstvenika koje je upoznao bili su dobri momci. Neki su bili od onih koji su 
udarali po leđima kao što su Edison, Fessenden, Marconi , de Forest, Fleming, Preece , Lodge, Slaby 
, Zenneck i Seelig . Stara skupina New York Yacht Cluba koju su vodili Morgan, Gates, Rockefeller, 
Lieter , Davison, Carpenter, Bennett i mnogi drugi koje je moj otac tako dobro poznavao, svi su bili 
istog reda s možda malo više suzdržanosti u druženju. 


Poznavao sam te ljude i odgovarao sam na njihov dobrodušni nadimak "John the Wireless Man", 
naslov koji me bez kraja golicao jer sam volio iskriti i stvarati spektakularne prikaze visoke 
frekvencije. Nick, tihi, marljivi, vrlo korektni, pognuti Europljanin germanskih (slavenskih) manira , 
nikada se nije doimao kao da se sasvim uklapa u grublju američku scenu. Činio se kao izdvojen 
čovjek - osoba prilično suzdržana. To je, zajedno s njegovom čudnom fobijom da se ne rukuje i da 
večera s neobičnim higijenskim manirama, učinilo Nicka obilježenim čovjekom. Mnogi su ga 
smatrali običnim snobom. Drugi su ga nazivali "Luđakom", dok su ga drugi nazivali "Genijem" i 
uvijek su se opravdavali za njegove postupke trudeći se objasniti da se to može očekivati od genija. 


Oni koji su radili za Nicka rijetko su mu vjerovali. Njegove skice uvijek su bile u dijelovima. Njegovi 
zapisi nikad nisu bili potpuni. Bojao se gusarstva. Bio je piratiziran i bila je šteta što su čovjeka koji 
je odbio Nobelovu nagradu s obrazloženjem da je bio otkrivač načela, a ne izumitelja njegovi 
suvremenici toliko piratizirali, lagali i diskreditirali. Podigli su njegove ideje i veselo nastavili dalje 
kao da su Teslini izumi besplatno vlasništvo. 


Blijedio sam uokolo s ljudima kao što je Earl Ovington na čiji sam Blerliot monoplan instalirao svoj 
izvorni sustav koristeći prvu protutežu antenu 1910. Dok se Earl vinuo na nekih 1500 stopa iznad 
Mineola-Hempsteada, prenosili smo prvi dvosmjerni radio od aviona do zemlje . Postao je jedan od 
prvih pilota zračne pošte. Ovington je bio milijunašev sin i Teslin blizak prijatelj. 


Earl bi priredio spektakularne prikaze vatrometa koristeći ogromnu Teslinu zavojnicu postavljenu 
na platformu iznad Vrana u starom Madison Square Gardenu. Pustio bi me da se odvažim na 


staklenu platformu i skinem velike iskre zastrašujuće duljine sa štapića koji sam držao u ruci. Ubrzo 
sam otkrio da imamo dnevnu matineju i večernje demonstracije za vrijeme trajanja električne 
predstave što je privuklo goleme gomile ljudi koji su očekivali da nas oboje vide strujnim udarom. 
Earl je bio razmetljiv i to mu se svidjelo. Bio sam uplašeno dijete iako fasciniran iskrama koje sam 
volio. Tesla bi očinski gledao na nas oboje. Tesla je organizirao zabave u svom laboratoriju za 
prijatelje milijunaše. Nick je volio ugasiti svjetla i prikazivati jezive zaslone. Moram priznati da sam 
ga mnogo puta pokušao oponašati i bilo mi je zabavno. 


Moj prvi bežični odašiljač bilo koje veličine bio je transformator s otvorenom jezgrom od 10 KW, a 
uz to sam imao otvoreni otvor i veliki stakleni kondenzator u ulju. Sa svojim ogromnim antenama 
iznad Yonkersa, mogao sam dobiti udaljenost na kojoj su mi momci zavidjeli dok sam upravljao 
brodovima u srednjem Atlantiku. Prije 1912. nije bila potrebna nikakva licenca. Zrak je bio 
besplatan, a mi pioniri imali smo zabavu koju danas nitko neće razumjeti niti zamisliti. 


Nick je s godinama postao vrlo neobičan. Louis Pacant , moj stari prijatelj, posjećivao je Teslu. Louis 
je bio pametan dječak jer se prijavio za više od devet stotina kina za zvuk diljem SAD-a. Kad je 
Western Electric otkrio da su poraženi, dobro su platili Louisu. Uživao je u tome jer je, kao 
siromašni dječak iz New Yorka koji se probio kroz Pratt u Brooklynu, uživao u trljanju s "velikim 
dečkima“. Kao miran i diskretan inženjer konzultant, ubrzo je otkrio da mu je Nick neka vrsta 
suputnika. Razgovarali bi u Nickovom penthouseu, ali Louis je mogao dogurati tako daleko. Nick je 
imao neobičnu suzdržanost i sumnjičavost što ga je činilo jedinstvenom figurom. Nije bilo drugih 
tako bliskih kao Louis. 


Mogao bih ovdje puno brbljati. Završio sam dokumentarac o povijesti radija i radim na drugom o 
Howardu Armstrongu, mom starom školskom kolegi, kojem sam pomogao s njegovim prvim 
povratnim idejama i pomogao mu s njegovim prvim patentom u Yonkersu nakon što ga je njegov 
otac odbio podržati. 


Volio bih da dobijete neku vrstu istočnjačkog Teslinog kluba među nastavnicima prirodoslovlja s 
idejom da mlađoj generaciji omogućite nešto od Teslinih uzbuđenja otkrića. Volio bih vidjeti da 
Društvo Tesla svake godine dodjeljuje medalju za neko vrijedno znanstveno postignuće. 

Nažalost, riječi su potpuno nedostatne da izraze uzbuđenje mladosti kada se bave hobijem kućnog 
ljubimca. Bio sam toliko u potrazi za elektronikom da mi je žao što ne mogu pretočiti ta velika velika 
uzbuđenja u riječi koje daju pravdu godinama čuda i neopisivih uzbuđenja. 

S poštovanjem, 


John Oliver Ashton 


Palo Alto, CA 


[Ulomak pisma Johna Olivera Ashtona] 


Postoji jedan čovjek na Istoku koji bi vam mogao pomoći ako mu možete pristupiti na pravi način. 
On je John Hays Hammond Jr., milijunaš koji ima svoje [bolesti] u Gloucesteru, Massachusetts. 
Njegov otac podržavao je Teslu na Robotu. Poznavao sam mnoge milijunaše, ali ovaj je bio snob. 


Družio sam se s ljudima poput Earla Ovingtona na čiji sam Bleriot Monoplane instalirao svoj izvorni 
sustav koristeći prvu protutežu antenu 1910. i dok se Earl vinuo na nekih 1500 stopa iznad Mineola- 
Hempsteada, mi smo prenosili prvi dvosmjerni radio od aviona do zemlje, ja u "HQ" u Yonkersu, 
Earl u zraku u svom "flyu". Postao je prvi pilot zračne pošte. Bio je milijunašev sin i blizak Teslin 
prijatelj. 


Earl bi priredio spektakularne prikaze vatrometa koristeći ogromnu Teslinu zavojnicu postavljenu 
na platformu iznad vrana na Old Madison Square Gadenu i dok bi me puštao da idem dalje na 
staklenu platformu, skidam velike iskre zastrašujuće duljine sa štapića koji sam držao u sebi moja je 
ruka skočila na kuglicu na vrhu Tesline zavojnice. Ubrzo sam otkrio da ovdje imamo dnevnu 
matineju i večernju predstavu za vrijeme trajanja električne emisije i privukli smo golemu gomilu 
ljudi koji su očekivali da će nas oboje vidjeti strujnim udarom. Earl je bio razmetljiv i to mu se 
svidjelo. Bio sam uplašeno dijete iako fasciniran iskrama koje sam volio. 


Tesla bi stajao sa strane, očinski gledajući nas oboje i nasmiješio se jer je i sam bio pomalo 
showman, kao što ste pročitali. Njegove poznate zabave u svom laboratoriju za svoje prijatelje 
milijunaše bile su poznate i Nick je volio ugasiti svjetla i prikazivati jezive prikaze. Moram priznati da 
sam ga mnogo puta pokušao oponašati i bilo mi je zabavno. 


Moj prvi beži odašiljač bilo koje veličine bio je transformator s otvorenom jezgrom od 10 KW i uz 
to sam imao otvoreni otvor i veliku staklenu ploču u uljnom kondenzatoru. Sa svojim ogromnim 
antenama iznad Yonkersa mogao sam postići udaljenost na kojoj su momci zavidjeli dok bih radio s 
brodovima u srednjem Atlantiku. Prije 1912. licenca nije bila potrebna. 


2. veljače 2007 
Pozdrav 


Dok sam istraživao obiteljsku povijest, naišao sam na vašu objavu 
knjige mog oca iz 1916. "High Frequency Apparatus". 


Nepotrebno je reći da nisam bio svjestan vas i vaših aktivnosti; imamo 

razne obiteljske legende o danima njegovog angažmana u visokofrekventnim 
aparatima, ali malo provjerljivih činjenica. Ako imate bilo kakvu informaciju 
koja bi poboljšala moje znanje o tom razdoblju bila bi mi jako dobrodošla. 
Poput mnogih ljudi s takvom prošlošću, nije bio voljan podijeliti svoja 
sjećanja, unatoč molbama mog brata i mene. 


Moj djed (i imenjak) bio je doktor medicine u sjevernom New Jerseyju, koji je bio 
rani istraživač X-zraka u medicini, a prema legendi jedan od prvih koji je primijenio 
visokofrekventnu izmjeničnu struju za pobuđivanje X-zraka. Umro je 1904. godine , 
ostavljajući mog oca, u dobi od 15 godina, s zanimanjem i znanjem o 
elektrotehnici što ga je dovelo do karijere vezane uz električnu energiju koja 

ga je držala zaokupljenog 35 godina. 


Tijekom ranog dijela toga otišao je od 15-godišnjaka u New Jerseyju do 

Bostona, gdje je imao eksperimentalni AC laboratorij dovoljno složen da 

zainteresira MIT za njegovu upotrebu kao dopunu njihove istosmjerne opreme, do New Yorka 
, &dje je imao laboratoriju za primijenjena istraživanja 1917. 


Objavljivanje knjige uslijedilo je nakon višegodišnjeg programa izdavanja 

časopisa za elektrotehniku 

"uradi sam " (koji je navodno bio ključan u stvaranju časopisa Popular Science). Laboratorij i 
cijelo njegovo osoblje "regrutirano" je u odjel za kemijsko ratovanje U. S. 

Vojske 1917. raditi na proizvodnji električnih peći sirovina za plinske maske 


Ovo 12-godišnje razdoblje njegovog djelovanja prilično je "sivo" pa bi svi tragovi koje imate 
mogli pomoći . 

Nema velike šanse da stignem na Floridu, ali volio bih vidjeti 

muzej. Kao klinac igrao sam se sa zavojnicama iskre i skupljao sam dijelove 

za Van de Graf generator koji se nikad nije približio kraju. Pa to je u genima 

KR 


Tom Curtis 


3. veljače 2007 
Bok Jeff. 
Ovo JE uzbudljivo, zar ne? 


Najranije fotografije mog oca koje imam vjerojatno su iz ranih ili 

sredine 20 -ih kada se preselio u Los Angeles CA nakon iskustva u vojsci. 

U to je vrijeme gradio tvrtku za proizvodnju vatrostalnih 

predmeta po narudžbi, koristeći električne peći za stvaranje "novih" sintetičkih spojeva 
na kojima je izgrađen njegov posao. Morat ću kopati po arhivi da nađem 

sliku za poslati, kad budem imao priliku. 


Izvor iz 1916./1818. koji biste mogli pronaći drugim 

istraživačkim sredstvima: Sjećam se da sam kao klinac vidio stranicu iz starog smeđeg 
novinskog umetka, najvjerojatnije iz New York Timesa, stranice 

sa slikama "Mladog inženjeri koji pomažu ratne napore." Na 

ovoj stranici tata je slikan zajedno s Edisonom, Marconijem, Teslom i još 

nekima. Nisam siguran tko je bio na njemu, ali tata je bio u nekom 

prilično važnom društvu. Koliko se sjećam, tatina je slika bila nešto manja 

od Edisonove, ali je bila tu! 


Knjiga: Nikada nisam vidjela prvo izdanje pa mi je drago zbog vašeg truda. 

Imam kopiju drugog izdanja iz 1920., koju je uredio Raymond F. Yates. 

Prema predgovoru drugog izdanja, jedino što je Yates učinio bilo je da je dodao 

neke od relevantnih članaka iz časopisa iz 1917. i izbrisao izvorni 

materijal dobavljača, budući da je Curtis Engineering Laboratory nestao. (Tata definitivno nije bio 
obožavatelj Yatesa, izdavač ga je gurnuo niz tatino grlo 

za novo izdanje, budući da je tata bio zauzet pobjedom u ratu). 


Časopisi: Imam malu zbirku časopisa "Everyday Mechanics" 

koji se pretvorio u "Everyday Engineering" između god. 2br.5isv. 2 br. 
6, nije kompletan set (12 od 18 objavljenih). Imam duplikate 

Vol. 2 br. 1 i sv. 2 br. 2, koju bih Vam poslao za Vaš 

muzej. Gdje da ih pošaljem? 


Oprema: Nemam pojma gdje je djed Curtis nabavio HF opremu za 

svoje rendgenske snimke. Čini se teško da bi seoski liječnik mogao raditi od 

nule; eksperimentatori su proizvodili užasne opekline od zračenja na 

sebi i na pacijentima sve dok netko nije naletio na činjenicu da 

su HF generirane X-zrake "meke" i da je manje vjerojatno da će izazvati opekline (različita 
frekvencija?); 

Tata nam je rekao da je njegov otac napravio prvu sliku kroz ruku koja 

nije ubila pacijenta. 


Ne znam kako ili zašto je tata stigao u Boston nakon što mu je otac umro. Mora da 
je bilo povezano s poslom (gore nema obitelji); bili dobavljači opreme 

koje spominjete u misi, je li on mogao slijediti trag opreme koju 

je koristio njegov otac? 


Kontakt: Razlog zašto vjerojatno neću stići na Floridu je taj što živim u 

Saratogi u Kaliforniji (u blizini San Josea, 40 milja južno od San Francisca), daleko 

! pa bolje da računamo na e-mail , telefon ili bilo što drugo. Broj telefona 

je 408 867-3541. Telefonski kontakt vjerojatno je najbolji navečer, osim 

treće srijede i četvrtka kada imam zakazane sastanke. Radit će bilo kada između 6:30 i 10:30 po 
pacifičkom vremenu. 

Ako se ne javim do 3. zvona 

, nemojte pustiti da ode na telefonsku sekretaricu osim ako nije kritično (uštedite 


$). 
KR 


Tom Curtis 


10. veljače 2007 
Bok Jeff. 
Dobre vijesti!! 


Moj brat je pronašao novinsku stranicu koja prikazuje TSC-ovu fotografiju zajedno s 
Edisonom itd. u svojoj arhivi. Datum na njemu je 29. travnja 1917. 

Ono što je pronašao zapravo fizički nije ono čega se sjećam (njegovo sjećanje također ) 
, ali supstanca je ono što smo tražili, tako da možda postoji još jedna 

verzija koja se još nije pojavila. U svakom slučaju , čim nađemo način da 

ga reproduciramo, dobit ću kopiju. Korišteno lice je prilično malo 

, astranica je središnji rašir, prilično je velika. Mora se 

reproducirati iste veličine. Zbog toga je reprodukcija svojevrsni izazov. 

Savjetovat ću vas. 


Nadam se da je vaš put na sjever bio uspješan. 
KR 


Tom Curtis 


13. veljače 2007 


Slike ne zvone nikome. Brkovi "morža" nikad nisu bili njegov 

stil; mali uredno podšišan "military" stil je sve čega se sjećam, od 
ranih dana do kraja. (Najranija slika koje se sjećam bila je vjerojatno iz 
razdoblja 1916-18.) 


Iz onoga što mogu vidjeti o Ovingtonovoj vremenskoj liniji, ne mislim da su se 

značajno preklapale. Spominje se da je radio za Edisona - kada je 

to bilo? Kada je Edisonov rad s X-Rayem rezultirao smrću njegovog 

pomoćnika? Sjetite se da je Edison primarno bio čovjek za istosmjernu struju, a tata je uvijek bio na 
izmjeničnoj struji , 

osim za motore na baterije, itd., tako da je "prijateljski" kontakt tada bio 

malo vjerojatan, koliko sam čuo. 


KR 


Tom Curtis 


13. rujna 2007 


Mora da je mentalna telepatija - razmišljao sam o tome da ti pišem zadnjih 
nekoliko dana. 


Moj brat i ja bavili smo se ozbiljnim genealoškim radom na obitelji 

zadnjih nekoliko mjeseci: on je stao na majčinu stranu, prvenstveno zato što je moj 

djed bio Norvežanin, a njegova žena je rođena Norvežanka - trebalo bi malo 

olakšati. I ja imam Curtisovu stranu, uglavnom zato što je kao najstariji dječak 

moja teta smatrala da je njena dužnost napuniti mi glavu obiteljskim legendama (mnoge od 
kojih moje istraživanje dovodi u ozbiljnu sumnju). 


Imam ozbiljnu prazninu koju moram popuniti i možda s vašim znanjem o 

tehničkom razvoju tog doba možete ukazati na neke putove 

koje treba slijediti. Dopustite mi da pripremim scenu kako biste o tome mogli konstruktivno 
razmišljati. 


Moj djed (i imenjak) bio je doktor medicine u sjevernom New Jerseyu koji je 

još uvijek imao neke veze s Medicinskim centrom Columbia u New Yorku (vjerojatno je diplomirao 
iako to još nisam mogao potvrditi. Bio je 

rani eksperimentator s medicinskom medicinom X-zrake; neki načini na koje se napalio na korištenje 
visokofrekventne izmjenične struje kao uzbudljivog izvora, za koju se pokazalo da proizvodi manje 
smrtonosnu valnu duljinu od zavojnice iskre koja se obično koristi, (nema tragova kako se 

to dogodilo, ali logika mi govori da je vjerojatno bilo preko Columbije 

izravno ili izravno). 


Iznenada je umro u prosincu 1904. ostavivši za sobom Thomasa Stanleya, 14-godišnjeg klinca 
, koji je vjerojatno nekoliko godina bio uključen u eksperimentalni rad 


Došlo je do neke zbrke u imanje koje je u biti bacilo moju 

baku i dvoje djece, od 14 i 11 godina, na ulicu bez novca. U 

popisu stanovništva iz 1900. živjeli su sbakinom majkom, koja je umrla mjesec dana 
prije mog djeda, koji je umro bez oporuke; mora da je bilo bogatstvo za 

odvjetnike i nesreća za baku (koja je odgojena kao dama i 

vjerojatno nije imala pojma kako se zaštititi). 


Mala je obitelj nestala; ni znaka od njih u popisu iz 1910. godine. Tata 

je govorio o baki koja je pokušavala zaraditi za život prodajući kozmetiku na temelju 
djedovih lijekova i masti, o životu u pansionima 

,itd. 


Nekako je 14-godišnji dječak 1904. godine postao priznati stručnjak 

za izradu klima opreme i održavanje njegova majka i sestra žive, kad 

je 1914. imao 24 godine. Barem dio tog vremena bio je u 

području Bostona/Cambridgea. Govorio je o posjedovanju AC opreme koju je posudio 
MIT-u jer sve što su oni morali poučavati EE na njoj bila je istosmjerna oprema. Tih 10 
godina trebam istražiti i saznati što se točno dogodilo. 


Znam da je do 1915. bio u New Yorku s operativnim istraživačkim laboratorijem 
s osobljem. U studenom 1914. osnovao je svoj mjesečnik, imao je 

dozvolu za slanje poštom i sigurno je bio na dobrom putu da 

dovrši knjigu, koju je objavio Henley, s 

datumom zaštite autorskih prava 1916. 


U svojoj zahvali u prvom izdanju knjige posebno spominje 

Melvillea Easthama i Clapp-Easthama, koji su počeli kao ljudi iz Ovington X-Raya , 
a do 1910. trčali su sami. Spominjanje Easthama kao 

pojedinca sugerira osobni odnos, a ne tvrtka jedna. Možda je 

kao 19 ili 20-godišnjak osobno nekako bio uključen u ovu 

tranziciju. 


Pogledao sam popise stanovništva iz 1910. za New Jersey, New York i 

Massachusetts, a da nisam našao nikakav trag; naravno, da su živjeli u 

pansionima lako bi propali u vodu. A 

do popisa stanovništva 1920. proveo je nekoliko godina u vojsci radeći 

istraživanje o stvaranju materijala za plinske maske za kemijsko ratovanje, bio je oženjen i 
bio je u Los Angelesu započinjajući posao proizvodnje vatrostalnih materijala 

(njegovo drugo područje priznate tehničke kompetencije). 


Možete li se sjetiti bilo kakvog načina da išta ustanovite za one nedostajuće godine od 
1904. do 1914.? Postoje li objavljene povijesti Ovingtona ili bilo koga drugoga 


u području rendgenskih zraka ili visokofrekventne AC opreme koja bi mogla dati trag? 


Svaka konstruktivna misao bi bila dobrodošla! 


KR 
Tom Curtis 


14. rujna 2007 


Iskoristio sam vaš prijedlog i pretražio zapise o popisu stanovništva Mass-a u potrazi za prof. 
Houghtonom; 

Mislim da sam ga našao, u Walthamu, 1910., naveden kao učitelj koji radi u 

škola , 44 godine, živi sa ženom i svekrvom, nema djece. Još uvijek tamo 

1920. minus MIL. Dakle, možda je svoje članke pisao kod kuće, ili možda u 

spoju s njegovim učenjem, Popis je prilično škrt s 

navedeni podaci, ali ime sa srednjim početnim slovom i zanimanjem 

čini se dobro. 


Još uvijek nema znakova TSC-a, mislim da pansionski sindrom sve ubija 
šanse. 


Mislim da kad bismo mogli saznati tko je njegovom ocu nabavio opremu za rendgen 
1902. ili 03. mogli bismo pronaći TSC-a 1908. ili 09. kao pripravnika ili juniora 
pomoć u trgovini ili inženjerski pripravnik, nešto s plaćom tipa pansiona 

razina . 


Prilično sam siguran da je u to vrijeme bio negdje u Bostonu ili Cambridgeu 

i sigurno je posao ili obećanje nekoga opravdavalo taj potez. 

Nešto ga je potaknulo da se preseli iz New Jerseya - tamo je još uvijek imao obitelj - 
djed, tetka i ujak s te strane i nekoliko tetaka s druge strane 

majčinska strana. 


Nikakav novac ne bi bio poticaj za odlazak iz grada, kuće koju su 

živjela u (baki po majci) prije smrti bila je vjerojatno gornja kora 

društvo dana. centar grada, istaknuta lokacija, jako velik, ug 

kuhar , kočijaš. Vidio sam sliku iz 1932. i bila je impresivna. 

Prema tatinim riječima, sve je otišlo u džepove odvjetnika. Jednog dana možda dobijem 
u ostavinsku evidenciju, ali to je samo znatiželja, ne dokazuje 

bilo što . 


Puno nagađanja, premalo či 
KR 


Tom 


23. rujna 2007 


Upravo sam naletio na nešto što bi ti sa svojim znanjem i vještinama mogao biti 
sposoban kopati u. 


Između travnja 1916. i rujna 1917. TSC u New Yorku objavio je malu 

mjesečni tehnički časopis. U početku se ova publikacija zvala ,Svaki dan 

Mehanika", a objavio ju je Everyday Mechanics Co., Inc. u veljači 

1917. naziv publikacije promijenjen je u "Everyday Engineering" 

vjerojatno kao rezultat tužbe časopisa Popular Mechanics 

( nagađanje , temeljeno na nekim objavljenim pismima uredniku). TSC je bio naveden 
kao urednik i tu i tamo se pojavljuju neka poznata imena, poput prof. Wm. C 
Houghton. 


Negdje krajem 1917. ili početkom 1918. TSC i njegov tim za istraživanje i razvoj bili su "nacrtani" 
u Službu za kemijsko ratovanje američke vojske, da radi na problemima 

izradu plinskih maski, odnosno proizvoda za električne peći potrebnih za 

kanistri (aktivni aluminijev oksid i aktivni ugljen). Produžio je 

putuje u potrazi za sirovinama za aktivirani aluminijev oksid, koji 

naposljetku ga je, nakon otpuštanja, odveo u Kaliforniju i njegov vatrostalni 

poslovanja (proizvodi na bazi aluminijevih silikata, nusproizvoda aktiv 

proizvodnja glinice ). 


Njegovim odlaskom iz New Yorka u vojsku prekinuto je njegovo zanimanje za elektriku 
inženjering "kako to učiniti", ali je časopis očito nekako preživio. 

Drugo izdanje njegove knjige iz 1920., u odjeljku za oglašavanje, ima oglas 

za časopis. 


Imam nepotpuni set časopisa iz sveska 1, broj 6 (rujan 

1916.) do sveska 3. broj 6. rujna 1917.). U predgovoru drugog 

izdanje knjige, urednik, Raymond F. Yates, priznaje da je njegova 
ukupni urednički doprinos bio je dodavanje članaka iz časopisa, na novi 
predmeta , na knjiž. 


Jutros sam, iz divljeg hira, guglao "Everyday Engineering" i još mnogo toga 

moje iznenađenje je pronašlo web stranicu pod tim imenom, posvećenu izdavaštvu 
priče i ponovno tiskani oglasi iz popularnih tehničkih publikacija 1020 

doba. Prva naslovnica časopisa koju prikazuju je izdanje iz prosinca 1918 

Everyday Engineering, koji ima isti tip natpisa i isti 

opći izgled, uključujući cijenu od 0,10 USD posljednjeg broja TSC-a. Sljedeći 
pokazuju da je kolovoz 1919., što je svezak 7, broj 5, a cijena je pala 

do 0,15 dolara. Nigdje nema uredničkog materijala, samo reklame za AC 

Gilbert ( ErectorSet i nekoliko električnih eksperimentalnih kompleta). 


Nema traga tko objavljuje ovaj materijal, niti se spominje 

rana povijest publikacije koju prikazuju, barem što se nas tiče 

svjestan toga. Naravno, još uvijek radim u neznanju u vezi s onih deset koji nedostaju 
godina i zapravo prilično u sjeni tijekom razdoblja služenja vojske ( 

Prvi prolaz koji je samo otkrio da je u Federalnom arhivu izbio požar 

70-ih koje su uništile sve vojne zapise od 1912. do 1920., stvarno 

povoljno 111). 


Možete li mi dati naznaku kako doći do pokretača ove web stranice. 
Pričanje priče o osnivanju časopisa moglo bi dovesti do nekih tragova 
u moje razdoblje pomračenja. 

KR 


Tom 


ps tvoja nova objava na TSC je SJAJNA!! 


